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TOUGH'89 BIG FORD PICKUP- 
AMERICA’S BEST-SELLER. 


Year after year, Americans have 
chosen tough Ford pickups over all 
other: nd they re satisfied with 
their choice — because Ford has the 
highest percenta f repeat buyers 
of any full 
year Ford's 


Series pickup: beat 


Ch y a big margin. That's 
truck ip! Ford's built aero- 
dynamic, Hi-Tech and tough — 
and even better for 1989! 
BIGGER ENGINE, 
MORE TORQUE! 


Ford's pickups offer a bigger standard 


Six — with 10% more torque 
than Chev 8% range from 
most po ul small gas V-8 to 
biggest diesel in any pickup. 
Only Ford pickups offer four 
multiple-port electronic fuel- 
injected engines. When properly 
equipped, some Fords are rated 
to tow a 12,500-Ib. trailer. 


COMFORT, CAB CHOICE 
Only Ford offers a complete 
range of cab choices. There's a 
regular cab, SuperCab and 4-door 
CrewCab — with single or dual 


rear wheels. The interior of all Forc 
cabs are roomy and comfortable. 


BIGGER CARGO BOX 


MORE PAYLOAD. 
Ford gives you a larger, wider, 
deeper pickup box than Chevy. 


ys for e 
to 1,000 Ibs. 
BIGGER VALUE. 
rds also come 
equipment the Chev: 
Е like AM radio with 


|Ford 
ibrakes, aerodynamic styling, 
\ action Beam 
independent front suspension. 
Now's the time to buy or lease a 
igh Ford pickup! 


:-hi 
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Ford 4-Door 
Crew Cab 
MAJOR 
STANDARD 
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Horsepower! 


Our new-car section covers the 
power race in Detroit: A blend of 
the best of European and Japan- 
ese engineering has inspired some 
of Motor City's fastest cars in 
years—and they don't guzzle gas. 
Trucks, too, get more muscle. And 
Detroit's going global: More than 
ever, your new U.S. car may have 
a Japanese engine, German trans- 
mission, or Italian skin. Page 17 


Jump jet 


The Falklands War “hero” has 
been redesigned: Take a spin in 
an AV-8B Advanced Harrier II 
jump jet with a PoPULAR ScIENCE 
editor and learn what it's like to 
hover like a hummingbird, then 
lightly touch down. Page 56 


Tornado 


Each year about 850 tornadoes hit 
the dozen or so states called “torna- 
do alley" Our author goes on a tor- 
nado chase to see how meteorolo- 
gists are using portable Doppler 
radar equipment to learn what 
happens inside the violent twisters. 
The new data will improve forecast- 
ing and save lives. 65 


Hot news in 
home heating 


You can conserve energy without 
sacrificing comfort and convenience. 
The stories and new products fea- 
tured in our special section give you 
all the details. Page 79 
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COVER ENGINE PHOTOS 
BY JOHN B. CARNETT 


On Vaillant gas boilers, 
our standard features are the 
other guys’ options. 


The name Vaillant has long stood for quality. 
Quality reflected by building in many features for 
which you'd pay extra on other boilers. To name but 
afew: * 

Stainless steel burners for a longer boiler life. A 
Piezo electronic ignition, which enables you to 
relight the pilot simply by pushing a button. A fully 
enclosed outer jacket, not just for eye-appeal but for 
extra safety as well. And there are more. 

But equally important is the energy efficiency 
built into every Vaillant boiler. This is derived in part 
by economical gas energy— in part by cast iron heat 
exchangers, giving Vaillant an efficiency range of 
83% to 86.196. And giving you lower heating costs. 


" Py) (& For more information, write Vaillant 


Au Vai ant For comfort you can afford, 


" choose gas— America's 
Vaillant Corp. favorite way to heat. 
2607 River Road, Cinnaminson, NJ 08077 


Readers Talk Back 


Comforts of home 


After reading the August car test, 
“Upward Mobility,” I decided that 
the Lincoln Continental would be my 
choice because of its roomy interior. 
All it lacks is a Porta-John portable 
toilet, but with a 19-plus-cubic-foot 
trunk I'd have one installed. Should I 
sell my house? 
Robert G. Nylander 
Greenfield, Mass. 


Double-decker Lincoln 


I eagerly await each issue to peruse 
your car tests. But I'm really amazed 
at your "Upward Mobility" recap show- 
ing the Continental taller than it is 
wide. Years ago I spotted a tall black 
Lincoln limousine in the Ford execu- 
tive garage especially designed for the 
Ford family so the ladies could wear 
hats in comfort. Is this new taller- 
than-wide Continental in that tradi- 
tion or have the figures been switched? 

A. R. Croci, Spring Hill, Fla. 


Sorry, hats off in the new Lincoln—the 
latter occurred. 


Doctor, I’m cured 


My three-year-old 900-square-foot red- 
wood deck could easily have been the 
subject for August’s “Deck Doctors.” 
Due to my resistance to covering the 
natural wood with a stain, the deck 
had gone through gray to black. I 
called United Gilsonite Laboratories, 
and they quickly gave me the name 
of a direct shipper (Deco Supply, 
Dodgeville, Wis.) and provided expert 
advice on application. After only four 
hours of work my deck is again red 
and looks like the day it was built, 
all without damage to nearby plants, 
lawn, or the human body. Many thanks 
for the article and to UGL and Deco 
Supply for their assistance. 

Michael D. Watson, Petaluma, Calif. 


Wanted: dumb house 


As I read “Smart House” [Aug.], it 
occurred to me that the day of the 
atomic-powered can opener has finally 
arrived. I hate to be a spoilsport, but 
Гуе lost too many bouts to so-called 


Address letters for this column to: Readers Talk Back, PoeuLAR 
Science, 380 Madison Ave., New York, N.Y. 10017. We are 
unable to acknowledge unpublished letters. 
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“smart” devices that are harder to use 
than the dumb ones they replace. I'm 
not sold on the new technology. Be- 
sides, there already is a device on the 
market that ensures an electric light 
will come on when it's dark and some- 
one enters the room: It's called a wall 
switch. 

Thomas Sales, Somerset, N.J. 


Piano men sound off 


As a tuner technician and member of 
the Piano Technicians Guild, I was in- 
terested to read in August's "What's 
News" about the piano strings that 
won't stretch [Frigid Notes]. However, 
the amount that the strings stretch 
is only a small part of why a piano 
goes out of tune within six months’ 
time. As long as the string bears on 
a wooden bridge attached to a wood- 
en soundboard, seasonal humidity 
changes will cause those components 
to swell and shrink. As the wood 
changes shape, so change the strings. 

David Flanders, Wakefield, R.I. 


The antique piano described in Frigid 
Notes that stayed in tune for 2% years 
is not too unusual. As a piano ages, 
the soundboard will sometimes lose 
enough of its crown that its bearing 
on the strings is largely eliminated. 
This reduces the effects of humidity 
changes on the soundboard, and the 
strings stay in tune. 
William J. Clayton II 
Registered Tuner Technician 
Charlotte, N.C. 


Real-world TCAS 


The August article on the Federal Avi- 
ation Agency's collision-avoidance 
system [^TCAS: Can It Stop Midair 
Collisions?"] brought out the fact that 
pilots need electronic help to extend 
their visibility. However the TCAS test 
was not representative of the real 
world. TCAS operates by utilizing the 
air-traffic control (ATC) transponders 
as the inter-aircraft data-exchange 
means. The radar beacon systems are 
shared with air-traffic controllers, but 
only on a noninterference basis. Any- 
time a controller notes a two-percent 
degradation in his ATC communica- 
tions brought on by TCAS usage, he 
can command all TCAS equipment off 
by radio. 

You cited the Los Angeles basin as 
Continued 
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an example of an area where there 
might be 25 aircraft within a five-nau- 
tical-mile radius. The FAA reports 
that at Los Angeles International Air- 
port there may be as many as 1,105 
aircraft airborne simultaneously. If 20 
percent are TCAS-equipped, that's 221 
aircraft using the same radar beacon 
frequencies as the air-traffic control- 
ler facilities—five in the LAX area. 
On the East Coast, there are places 
where aircraft may be in range of over 
30 such ATC stations. In those areas 
TCAS will never be permitted to be 
turned on. This means that it is en- 
tirely possible for a TCAS-equipped 
airliner on a short commuter run to 
make a full flight, including takeoff 
and landing, without ever once hav- 
ing an operable TCAS. In effect, TCAS 
will have virtually no value in pre- 
cisely those areas where its advertised 
protection is needed the most. 
Edmond Gunny, Los Angeles, Calif. 


Metamorphic wallboard 


Phase-change wallboard (“Wallboard 
Undergoes a (Phase) Change,” Aug.] 
may have some important uses, espe- 
cially if flammability and cost can be 
controlled. But it suffers from a basic 
limitation: its fixed phase-change tem- 
perature. If I choose a phase-change 
material that melts at 70 degrees F, 
this is fine for winter. But when the 
summer arrives and I want to keep 
rooms at 75 degrees, no freezing or 
melting will occur (the PCM will al- 
ways be in the liquid state) and con- 
sequently there will be practically no 
stabilization. Also, suppose I sell my 
house to a family that likes a 65-de- 
gree temperature in winter. The new 
owner will be out of luck because the 
PCM is inoperative at these tempera- 
tures. My dream would be to find a 
way to vary the PCM operating range 
according to season and lifestyle. 
William A. Shurcliff 
Cambridge, Mass. 


Persistent patio paving 


July’s article “Dry-Laid Paving” re- 
minded me of my two attempts to cre- 
ate a stable, attractive patio for a 
screen house. In the first attempt I 
used a procedure almost identical to 
the one John Robinson suggests in the 
article. But shortly after completion 
the blocks began to pop up. Then I 
learned about soil cement. The Port- 
land Cement Association suggested a 
mix of 10 percent cement (powder 
type) with 90 percent sand; stone-free 
soil can also be used. My second patio 
has held up for 20 years! My sugges- 


tion: Follow the Robinson plan, but use 
soil cement. 
Rod A. Porter, Horseshoe Bend, Ark. 


For more information on soil-cement, 
see this month’s article “Dirt-Cheap 
Dirt Floor.” 


Steady she goes 


I got a little confused by the follow- 
ing statement in “Unshakable Cam- 
corders” [July]: “When the built-in 
electronics and sensors detect move- 
ment in one direction—like up or 
down from bumps—the motors quick- 
ly compensate. Result: a steady pic- 
ture despite the terrain.” What would 
the camcorder do if you wanted it to 
move up or down to record fast action? 
Would the motors still compensate for 
the wanted movement? 

Brian Long, Springfield, Mo. 


Yes, they do. And if you pan left and 
right quickly, the camcorder takes time 
to catch up with you, resulting in a 
smooth, slow pan. The lens motors can 
be turned off to record quick movements. 
— William J. Hawkins 


Big "n oil-less 

I would like to call attention to one 
small error in July's otherwise excel- 
lent article "Air Power" Phil McCaf- 
ferty writes that “Oil-less compressors 
are generally low-horsepower models 
only... Piston-type oiled compressors 
are the only choice for compressors 
over 1 hp.” In actuality, several makers 
are currently producing oil-less air 
compressors in 1/-, 2-, and 2'-hp 

models, as well as in smaller sizes. 
John S. Mose 
Home Air Compressor Association 
Chicago, Ill. 


Code violator 


Wiring tip number three in the Au- 
gust short "Three Wiring Tips" sug- 
gests running a lamp cord through an 
inside wall to get to a receptacle. This 
is a violation of the 1987 National 
Electric Code section 400-8. 
Michael T. Fussell, P.E. 
Missoula, Mont. 


Resistant reader 


I found the word "resister" in the 
Super Key item in August's “Automo- 
tive Newsfront.” The correct spelling 
is resistor. I was amazed to find this 
mistake, but I know it can happen. 
Thanks for a fine magazine. 

K. L. Kunath, Spencer, Iowa 
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PRESENTING TECHNOLOGY THAT LETS YOU 
PROGRAM YOUR OWN DESTINY. 


state-of-the-art today. 
can tomorrow. 
Demand for technology is changing that fast. 
And the people v у on top of it can 
write their own ticket in this world. 


you to work with technology that 
you may not read about in magazines for years. 
We can teach you how to make sense of the 


most intimidating circuitry in existence anywhere. 
If you attend college, we'll of 
your tuition. You can even earn an associate degree 
from the Community College of the Air Force. 
What does all that mean? 
It means theres no telling where technology 
is going in the fut 
But with Air 
a future to look forward to. For more information, 
call an Air Force recruiter at 1-800-423-USAE 


Science Newsfront 


By ARTHUR FISHER 


This tiny self-powered chip will be 
glued to Africanized honeybees to help 


А chip on the old bee 


The small chip glued to the thorax of 
the insect in this photo is a prototype 
being developed by Martin Marietta 
engineers at the Oak Ridge National 
Laboratory in Tennessee. Purpose: to 
help Department of Agriculture ex- 
perts track the migration of African- 
ized bees—the notorious “killer bees" 
that are advancing steadily 
on this country from the 
south. 

The new strain of bees was 
generated in 1957 when Bra- 
zilian experimenters acciden- 
tally released queen honey- 
bees they had imported from 
Africa. There is much contro- 
versy over just how much of 
a threat these Africanized 
bees pose, but they are known 
to be more aggressive than 
local strains, and unlike the 
gentler domestic honeybees 
are capable of swarming over 
large distances. A number of 
fatal attacks on humans and farm an- 
imals have occurred. 


entomologists track the bees' migration 
northward into the United States. 


The chief danger of the impending 
invasion, however, is the potential for 
disrupting beekeeping operations in 
the United States. Much more than 
honey is involved; every year some $20 
billion worth of agricultural food crops 
are absolutely dependent on pollina- 
tion by honeybees. 

To bug the bugs, researchers with 
Martin Marietta Energy Systems de- 


Metal foam-core telescope mirrors, de- 
veloped at the University of Arizona, 
weigh far less than conventional ones. 


signed a special silicon electronic chip. 
About the size of a half-carat diamond, 
it contains a VLSI (very large-scale- 
integrated) microcircuit with its own 
power source, an array of tiny solar 
cells. It also contains a built-in micro- 
miniature infrared transmitter, whose 
beam can be tracked by ground-based 
transmitters as the bees buzz about 
their nefarious business. The infor- 
mation garnered in this way—a first 
for bee watchers—may help entomol- 
ogists learn enough about the crea- 
tures’ mating and foraging habits to 
halt their northward migration with- 
out the massive use of pesticides. 

B-day—the time when the bees cross 
the Mexico-U.S. border—is now ex- 
pected to occur next year. 


Foam-core scopes 


University of Arizona engineers and 
optical experts have built the first of 
a new generation of lightweight tele- 
scopes using metal mirrors with foam 
cores. Their 12-inch f/5 reflector, shown. 
below, weighs only 10 pounds; a sim- 
ilar scope with a glass mirror would 
be closer to 50 pounds. 

Metal mirrors are made by bond- 
ing two metal faceplates that are cov- 
ered with a scratch-resistant nickel 
surface to an inexpensive metal foam 
that has been contoured to the desired 
shape. The surface is polished and 
then coated with aluminum for high 
reflectivity. 

The technology has promise in areas 
that demand good-quality but inex- 
pensive mirrors that can be made in 
quantity, such as laser communica- 
tions and telephoto lenses for 35mm 
cameras. 


High-protein corn 


In a project sponsored by the U.S. 
Agency for International Develop- 
ment, researchers at Mexico’s Inter- 
national Center for the Improvement. 
of Maize and Wheat have created a 
new corn variety, quality-protein 
maize (QPM), that could dramatically 
improve the nutrition of many of the 
world’s most undernourished people. 
Roughly half the protein in normal 
corn varieties completely lacks two es- 
sential amino acids, lysine and tryp- 
tophan. They are essential because 
they cannot be synthesized inside the 
body and thus must be obtained from 
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food. But QPM is nearly as good a 
complete protein source as skim milk, 
yet is identical in appearance and 
flavor to more common maize types 
with about half the nutritional value. 


Neutrino mass test 


The machine in the photo (right) is a 
spectroscope that will be used in a 
newly devised experiment at Lawrence 
Livermore National Laboratory to pin 
down the mass—if any—of that most 
elusive of particles, the neutrino. The 
experiment, one of 15 worldwide, will 
determine the mass indirectly, by 
measuring the energy spectrum of 
electrons that are emitted, along with 
anti-neutrinos, during the decay of a 
tritium atom. Tritium is a radioactive 
isotope of hydrogen, with three times 
themassofanordinary hydrogen atom. 

Learning whether the neutrino has 
mass, and if so, exactly how much, is 
critical to validating a number of the- 
ories in modern physics, especially 
those in cosmology [“Hunting Neutri- 
nos,” May]. The head of the project, 
Wolfgang Stoeffl (seen in the photo), 
says “just knowing its mass can help 
scientists predict the ultimate fate of 
the universe. Will it expand forever? 
Or will it eventually collapse back on 
itself?” 

The answers, from this experiment 
at least, should be available by 1990. 


Rainmaker 


The odd contraption in the photo at 
the bottom of the page looking like a 
horseless merry-go-round is a mobile 
sprinkler used by the U.S. Agricul- 
tural Research Service last spring and 
summer to simulate rainfall and aid 
in the study of soil erosion on crop 
land.The data collected will be plugged 


Mobile rainmakers like this one test ag- 
ricultural land for vulnerability to soil 


This spectroscope at Lawrence Liver- 
more National Laboratory may enable 


into a new computer model to replace 
the 25-year-old Universal Soil Loss 
Equation. The object is to refine the 
criteria by which millions of acres of 
vulnerable land are taken out of ag- 


erosion. The information will help build 
a computer model for the USDA. 


physicists to solve a critical puzzle: Do 
neutrinos have mass? How much? 


ricultural production for years at a 
time to conserve them. 


Hypercubism 


Ten times more cost effective than a 
conventional supercomputer and more 
powerful to boot—that’s the advance 
billing for a new, massively parallel 
machine, the Mark III Hypercube, re- 
cently inaugurated at NASA's Jet Pro- 
pulsion Laboratory after a five-year 
collaboration with the California In- 
stitute of Technology. 

Hypercube refers to the complex ge- 
ometry in which nodes, or processing 
units, are yoked together. The Mark 
Ш is to have 128 nodes, each with the 
power of 25 VAX minicomputers. Its 
peak speed will be two billion flops 
(floating point operations). 

The hypercube mode of parallel com- 
puter architecture was pioneered in 
the late 1970s by Caltech computer 
scientist Charles Seitz and physicist 
Geoffrey Fox. 
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Electronics Newsfront 


By WILLIAM J. HAWKINS with David Scott 


Sight of hand 


Swish. I just entered a picture of a 
canceled check in my computer for fu- 
ture reference. Swish. Now the com- 
puter holds the PoPULAR Science logo 
for letterheads. Swish. A picture of my 
daughter Laura pops on the screen for 
the cover of her computer-generated 
birthday invitations. I’m using The 
Complete Hand Scanner, a clever 
hand-size device that’s capable of 
“seeing” pictures, drawings, or text 
and sending them to a PC for editing, 
printing, or saving on a hard disk for 
recall, 

For example, I made a copy of my 
signature for use with form letters. To 
do it, I put the scanner over a signed 
piece of paper and pulled the unit 
slowly over my writing. Then, using 
the included editing software, I made 
the script slightly bigger and erased 
a couple of lines I didn't like. Finally, 
I combined the signature with text 
from my word-processing program. Re- 
sult: a form letter even Publishers 
Clearing House would be proud of. 

One “editing” technique the scan- 
ner’s maker doesn’t tell you about is 
one I found by accident. I scanned a 
picture of a family crest that contains 
red letters and numerals at its cen- 
ter. When I looked carefully at the 
crest on the computer screen, I real- 
ized the printing was missing. I learn- 
ed that red images absorb the red light 
that the scanner uses for surface illu- 
mination. The result: Scribble a red 
marker over the parts of a picture 
that you don’t want, and they’re 


LIT 2, 
Microsoft's new version of Flight Simulator с: 


gone when scanned into the PC. 

While the 200-dots-per-inch scanner 
works well, it's limited to a 2.5-inch 
scan width. (The length can be up to 
10 inches.) Multiple scans can be made 
and pieced together for wider pictures, 
but I found you'll need a mouse for 
any serious editing work. (Text is 


Side controls adjust the sensitivity of The Complete PC Hand Scanner. 


scanned as a picture, so you can't edit 
it with a word processor.) Once an 
image is scanned, its black-and-white 
image can be colored using programs 
like PC Paintbrush and Dr. Halo II, 
or it can be sent to someone else via 
facsimile machine. The company of- 
fers a single-slot plug-in fax board 

Continued 


{ 


ап use 640-by-350-pixel 16-color ЕСА апа УСА graphics displays. 
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TUFOIL [6 SLIPPERIER 
THAN TEFLON / 


When | first saw the data 


from our government’s most 


prestigious laboratory charting their tests of TUFOIL, | almost 


fell off my chair. 


1 know TUFOIL is a superior product. 
After all, I've been working on the prob- 
lems of dispersing Teflon? or Fluon® in 
oil since the early 1970's and getting 
patents all over the world. But here was 
confirmation from on high! My reaction 
was, “Wow! TUFOIL's slipperior than 
Teflon!" 

Their test data showed a steel on steel 
4-ball surface friction of .029 with re- 
markably low wear. | rushed to my library, 
grabbed a lubricant handbook to see if 
my memory was correct. Sure enough! 
Teflon was listed at .04. 

TUFOIL is not just a little slipperier than 
Teflon. It's a lot slipperier than Teflon. 
There was the handbook data right in 
front of me! 

People ask, "Why don't the auto and oil 
companies recommend TUFOIL?" It's 
simple. The big oil companies' profit 
comes from gasoline, not lubricants. The 
auto companies' comes from car sales. 
Just think. Some of our test cars are 
pushing 200,000 miles. If Detroit recom- 
mended TUFOIL, they might cut their 
sales in half . . . not likely! Some of our 
customers' cars are well over 200,000 
miles, with their engines purring like 
kittens. 

So it's up to you to decide for yourself, 
just as tens of thousands of our cus- 
tomers already have! 

People like you send us letters raving 
about improved starting, smoother op- 
eration, spectacular acceleration, gas 
savings and much longer trouble-free 
engine life. 

TUFOIL has been written up in presti- 
gious scientific journals, newspapers 
such as the Wall Street Journal, Boston 
Globe, New York Times and Christian 
Science Monitor and tested in Universi- 
lies and laboratories all over the world. 
The results are overwhelming! As far as 
we can see, TUFOIL has the lowest 


FREE... Products based оп TUFOIL technology. Check T 

one with each order of 2 bottles or more. Check 2 for each | 

|| gallon order. Values range from $3.98 to $9.95." r 
О TUFOIL Gun-Coat — Super rust inhibited, smooth action 

О ТОРОШ Compu-Lube — Low viscosity for computer | 


mechanisms 


О TUFOIL Lightning Grease — Easily sheared grease SER 


instruments. 


friction and wear of any known lubricant. 
TUFOIL is making history! 

For the last few years, we've been 
running full page award-winning ads in 
NASA Tech Briefs. In them, we call 
TUFOIL, “The Transistor of Lubrication.” 
Our competitors are way back in the 
vacuum tube era with products primitive 
by comparison. No other lubricant even 
comes close. 

We're occasionally asked about lubri- 
cants that claim to be one-time engine 
treatments. The answer is simple! There 
is no record in the scientific literature 
that we've seen so far, that a one-time 
treatment by any lubricant will last the 
life of an engine. So don't believe 


TUFOIL means big savings for you, your 
car and your machines! So rush your 
order now and get these marvelous 
benefits. 


* Increases acceleration 
Boosts gas mileage 
* Easier starts—hot or cold 
* Makes en run better, last longer 
——— 
Here's what some of our customers say. 
This customer wrote a beautiful 4-page 
letter raving about gas savings, easy 
starts. He wenton... 
"My acceleration was also noticeably 
increased and where my normal en- 
gine running temperature had been 
with the needle halfway between HOT 
and COLD, it is now only one third of 
the way in between." 
‚++ В.М, Yarmouth Port, Ma. 
This customer got fantastic fuel savings... 
"The use of TUFOIL in my autos has 
been so successful that! purchased a 
gallon of TUFOIL and now use itin my 
3 lawnmowers, garden tiller and 


shredder." 
-.. D. W., Seattle, Wa. 


guarantee. 


rush my TUFOIL order: 

O ONE 8 oz. bottle .... treat one car for 
$14.25 (plus $3.50 shipping and 
handling). See money back 


FREE 
SAMPLES 


SEE DETAILS 
BELOW. 


MAKES YOUR CAR’S ENGINE 
WORK BETTER — LAST LONGER — 


How To Use TUFOIL® 

Just add one 8-oz. container of TUFOIL 
to your standard crankcase. (It'll treat 4 to 
5 quarts of engine oil.) If you want to 
super treat your engine, add two bottles! 
You will seethe results in less than 1,000 
miles. Once your engine is broken in on 
TUFOIL, add 4 ounces (у bottle) with 
each oil change to keep new perform- 
ance levels. Use TUFOIL repeatedly over 
the life of your engine to help keep it 
purring like new! 


TRY ONE 8 OZ. BOTTLE OF TUFOIL 
FOR 30 DAYS OR 1000 MILES 

If you're not satisfied, simply send us 
proof of purchase with a note and we'll 
refund your money immediately—no 
questions asked. 

Send for TUFOIL today and prove to 
yourself the amazing increase in your 
cars performance. Fill in the coupon 
today. Or call TOLL-FREE any time, 24 
hours a day. 


1-800-922-0075. g 
(in New Jersey, call 201-825-8110.) 


Fluoramics, Inc. ps1 
103 Pleasant Avenue 
Upper Saddle River, N.J. 07458 


My check or money order for $ is enclosed. 
Charge my credit card: 


O AmExpress О MasterCard О Visa 


O TWO 8 oz. bottles... treat two cars 
for $25.00 (plus $4.00 shipping 
and handling) SAVE $6.00 


Card No. 
Exp. Date 
Signature 


l O TUFOIL Lubit-8 — General purpose, household изе | 


lubricant 
| FREE brochures ... 
О 30 Questions/Answers about TUFOIL 
| О “Fun with Superconductors"—we're leading that field | 
too! 
| See NASA Tech Briets for technical details, 


1986, 1987 and 1988. 
©1987 Fluoramics, In. 


After you've tested TUFOIL and like it, 
buy а gallon of TUFOIL to share with 
your friends & save $159*! 


О ONE GALLON . ... treat 16 cars for 
$125.00 (plus $6.00 shipping and 
handling.) 


Name 


Zip 


ip withi ! (NÀ. residents please add 6% sales tax). Orders to Canada: 
We ship within days! Send check or money order in U.S. currency Add $10 extra 
*over the single bottle price BIG SAVINGS shipping charges. 


pa 


vested TUFC 


TUFOIL is a 


psolutely 


Other US. Patents issued and pending 


(see "Don't Mail It...Fax It" this 
issue) that works with the single-slot, 
half-size scanner board. 

Made by The Complete PC (521 Cot- 
tonwood Dr., Milpitas, Calif. 95035), 
the PC-compatible scanner is $249. 


flight knowledge of even licensed pi- 
lots. The program is fun, but it’s more 
well-known for its technical accuracy. 
(1 always crashed because of something 
I forgot to do.) Now there’s a new ver- 
sion that lets you fly everything from 


a Gates Lear Jet to a crop duster, and, 
using a new 3-D feature with multi- 
ple windows, you get to see views from 
different perspectives. Made for PC- 
compatible machines, it's $50 from 
Microsoft (16011 N.E. 36th Way, Red- 
mond, Wash. 98073-9717). 


Up, up, and away—again 


It's been four years since Flight Sim- 
ulator, a computer program that puts 
you behind the controls of an aircraft, 


began challenging the dexterity and 


Ripto the center of 
a4’ panel. Crosscut stock 
31/4 thick; 21/7 at 45° 
Cut dadoes, moulding 


and tenons with our / 
optional accessories. » 

And the standard 
features are anything but standard. 


A cast iron table with steel extension 

tables. Powerful 15 Amp. motor. And a 

self-aligning rip-fence with single control handle. 
The rugged, versatile 10" Motorized Table Saw | 

from Delta. At only $329, you get a lot more than i 

you pay for. Call toll-free for the name of your Delta | 

dealer. Delta International Machinery Согр., 2 


Clip-on computer tester 


The matchbook-size black box strad- 
dles the parallel interface chip on any 
PC that uses an 80286 or 80386 mi- 
croprocessor. Then, according to inven- 
tor Jean-Claude Mermod, the device 
trouble-shoots the entire computer sys- 
tem. The unit uses an LED to display 
codes that represent faults in specific 
integrated circuits, sockets, or conduc- 
hown at the Geneva Inventors 
tion, the $200 Logimer is avail- 
able from InterDatapro S.A., 1681 
Villagiroud, Switzerland. 


Clip Logimer to one PC chip to quickly 
diagnose any computer ailment. 


No cranks, just speakers 


Sometimes it's impossible to put a 
speaker just where you want it in an 
automobile. So Ford Motor Co. had an- 
other better idea: The company de- 
signed the car around the speaker 
system. Well, almost. *Our audio en- 
gineers worked closely with the Thun- 
derbird and Cougar designers," says 
Larry Lopez, executive engineer of 
Ford Audio Systems group, “enabling 
us to place speakers and controls in 


| optimum locations inside the cars." 


The result is a high-quality Ford JBL 
sound system with CD and DAT op- 
tions... plus electric windows. Why 
electric windows? "The audio engi- 
neers wanted the speakers up high in 
the doors for better response," Ford 
Audio Systems planning and market- 
ing manager Don Duncan told me in 
Detroit. "That meant there was no 
room for window cranks, so we had to 
make electric windows standard." 


Sign of the times? 


Matsushita has begun exporting its 
Panasonic TVs from its Franklin Park, 


| IL, manufacturing facilities. To 


where? Japan. 05 


800/438-2486 (in PA, 800/438-2487). 
Building 

A “On Tradition 

АА DELTA 
— APentair Company . 
Model 34-670 ў. v 
ж ; T 
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100% ULTRAVIOLET PROTECTION 


The new UV Plus™ lens by Olympic Optical absorbs 100% of the sun's 
harmful ultraviolet rays as well as offering the advantages of a blue light 
filter. Blue light is not easily focused by the human eye because of its 
position at the very end of the visible light spectrum. Blue light is also 
easily scattered by dust, fog and haze. By filtering blue light the 
remarkable new UV Plus™ lens greatly increases contrast and definition. 
Through them you'll see razor sharp detail and your eyes will experience 
a new feeling of relaxation. Pilots, race car drivers, shooters, and golfers 
are only a few of the outdoor enthusiasts who report increased visual 
acuity with UV Plus™ lenses. 

The amber/orange UV Plus™ lens is offered in a variety of quality frames at 
surprisingly affordable prices. Most frames are available with UV Blocker™ 
lenses for ultraviolet protection in gray or brown tints. Flip-up clip-ons are 


1616 

Aviator design alu- 
minum black finish 
frame. Specify UV 
Blocker™ lenses 
$17.95 or UV Plus™ 
lenses $23.95 


300 

The Olympic shooting 
glass. Optical quality 
frame w/rubber covered 
cable temples and virtual- 

ly indestructable polycar- 
bonate lenses. Specify gold 
frame with gray or yellow UV 
Blocker™ lenses $19.95 

or black frame with 

UV Plus™ lenses $29.95 


2020 

Top of the line tortoise finish 
Italian made frame with 
tension adjustable thin wire 
temples and brown gradient 
tinted UV Blocker™ lenses at 
$23.95 or with UV Plus™ 
lenses at $33.95. True 
optical quality! 


278 

Classic aviator 

style with black 

finish frame. Specify 
dark gray UV Blocker™ 
lenses $13.95 or UV 
Plus™ lenses $19.95 


TOLL FREE 1-800-992-1255 


available with either regular UV Blocker™ polycarbonate lenses or optical 
quality CR-39 UV Plus™ lenses. 

If you want the ultimate sunglass you need Olympic's new Polar Blue™ 
sunglass which offers all the benefits of the UV Plus™ lens with the added 
benefit of a polarizing filter for protection against reflected glare. Polar 
Blue™ lenses are made of optical quality CR-39 and are fitted in a mat gray 
finish Italian made frame. Absolutely the ultimate driving and fishing glass. 
Olympic Optical has been supplying the optical needs of police and 
sportsmen since 1976 and its products are sold in 50 states. You can order 
with confidence — if not completely satisfied, you may return your 
purchase within 10 days for a full refund. 

DELUXE CARRYING CASE AND DEFOGGING CLEANING CLOTH 
INCLUDED WITH EACH PAIR. 


Polar Blue™ CR-39 polarized UV Plus™ lenses in mat gray finish Italian 
made frame with tension adjustable thin wire temples. Also available 
with black finish frame and regular UV Plus™ lenses at $25.95. 


P: 


Olympic Optical P.O. Box 181232, Memphis, TN 38181 
Please specify quantity of each: TOTAL 


[2120 UV Plus@$2595 — | 
1 UV Flip-up Clip-on @ $15.95 
22 UV Plus Flip-up Clip-on @ $29.95 


20r more pairs are purchased, no charge for domestic postage. SORRY NO C.0.D.'s. Tennessee 
residents add 5% sales tax. 


C) MasterCard О Visa D Check enclosed 


‚лттттттттатттеяттятттптттотттттттттттттттттттетттттттт. 


O Money Order 


PS-10 


PatBenatar—Wide Awake 
in Dreamland (Chrysalis) 370528 


Tracy Chapman (Ejg&fia) 


Toni Childs—Union 


(A&M) 371351 
Wynton Marsalis Quartet. 
—Live At Blues All 


(Columbia) 370080-390088 
Bob Dylan-Down In The. 
Groove (Columbia) 369926 
John Williams The 
Baroque Album 

(CBS Masterworks) 369769 
Pet Shop Boys—Actually 
(EMiManhatàn) 369710 
Richard Marx 
(EMiManhatan) 389611 
Ziggy Marley & The 
Melody Makers— 
Conscious Party 

(Won) 369512 
Ruben Blades—Nothing 
But The Truth 

(Elektra) 369496 
Natalie Cole— Everlasting 
(EMiManhatan) 369439 


Talking Heads—Naked 
(Fiy/Sire) 369397 
George Howard— 


Reflections (MCA) 369314 


Murray Perahia, Plano— 
Schubert: Sonata, Op. 
Posth., D. 959 Schumann: 
Sonata, Op. 22 

(CBS Masterworks) 369207 
Chicago 19° 

(Warner Bros) 368829 
Poison—Open Up And Say 
...Ahh! (Enigma) 368688 


Johnny Mathis—Once In A 
While (Columbia) 368639 
Boz Scaggs—Other Roads 
(Columbia) 368563 
Judas Priest-Ram it 

Down (Columbia) 368555 


Georgia Satellites—Open 
All Night (Elektra) 368480 
Joan Jett And The 
Blackhearts —Up Your 
Alley (CBS Associated! 
Blackheart) 368340 
Mozart-Violin Concerti 
Nos. 1 & 4; Rondo, К. 269. 
Cho-Liang Lin; Leppard & 
English Chamber Orch 
(CBS Masterworks) 368274 


Cheap Trick-Lap О! 
Luxury (Epic) 368050 


ОМО (A&M) 367755 
Irving Berlin—A Hundred 
Years. Various artists. 
(Columbia) 367722 


The Best of Eric Carmen 
(Arista) 367599 
Brahms—Double Concerto. 
Isaac Stern, YoYo Ма; 
Abbado, Chicago Sym. 
(CBS Masterworks) 367250 
The Church—Starfish 
(Ansta) 367235 
Julio Iglesias—Non-Stop 
(Columbia) 367094 
Sinead O'Connor—The 
Lion and The Cobra 
(Chrysalis) 367086 
Kirk Whalum—And You 
Know That! 

(Columba) 367037 
Gregory Abbott—!'ll Prove 
to 

(Columbia) 367029 
George Strait-It You Ain't 
Lovin’ (You Ain't Livin’) 


(MCA) 366906 
Tina Turner—Live In 
Europe 


(Capito) 366898-396895 


Philip Glass—Powaggatsi 
(Nonesuch) 366757 
Canadian Brass—Bach: 

Art Of The Fugue 

(CBS Master) 366740 
Mozart:-Symphonies Nos. 
31 & 36; Don Giovanni 
Overture. E. Batiz, con. 
(Varese Sarabande) 366708 


Joni Mitchell Chalk Mark 
In A Rainstorm (Geffen) 
366419 
Rimsky-Korsakov:— 
‘Scheherazade. Borodin 
Polovisian Dances. Ozawa, 
Chicago Symphony Orch. 
(Angel) 366377 
AC/DC—Blow Up Your 
Video (Atlantic) 386161 


Wynton Marsalis— Baroque 
or Trumpets 


Midnight Oil Diesel And 
Dust (Columba) 366153 
Toto—The Seventh One 
(Columba) 366138 
Billy Ocean— Tear Down 
These Walls 

(ive/Ansta) 365825 
Beethoven- Symphony 
No. 9. Norrington, The 
London Classical Players. 
(Angel) 365619 
Neville Marriner- The 
Academy Plays Opera. 
Academy Of Št. Martini 
the-Fields (Angel) 365601 


Van Hafen—OUS 12 


Harrison—Cioud 
Nine (Dark Horse) 365494 
Placido Domin, “A Love 
Until the End of Time 
(CBs) 365262 
Vladimir Feltsman— 
American “Live” Debut 
(CBS Master) 

365254-395251 

Verdi—Requiem. Muti, 
Pavarotti: Chorus & Orch. ot 
Teatro Alla Scala 
(Ange) 365247-395244 
James Taylor- Never Die 
Young (Columba) 365189 


ҮП 


\ 


Bobby McFerrin—Simple 


Pleasures (EMI Manflattan) 


David Lee Roth 
—Skyscraper 

(Warner Bros) 365130 
Arthur Fiedler & The 
Boston Pops—Capriccio 
lalien-Capriccio Espagnol 
(Onnda) 364257 
Foreigner— Inside. 
information (Alanic) 964018 
Barry Manilow—Swing 
Street (Arista) 363655 
The Manhattan Transfer— 
Brasil (Atlantic) 363648 
Cher (бейеп) 362665 


Led Zeppelin IV 
(Attantic) 291435 
Best О! The Doobie Bros. 
(Warner Bros.) 291278 
The Steve Miller Band— 
Greatest Hits 1974-78 


(Capto!) 290171 
Steely Dan—Aja 

(MCA) 277954 
Billy Joel The Stranger 
(Columbia) 27/491 
Best Of The Band 
(Capto) 269365 


Boston(tpc) 269209 
Chicago IX*— Greatest 

Hits (Columbia) 260638 
Bruce Springsteen—Born 
To Run (Columbia)257279 
Jim Croce— Photographs 
& Memories: His Greatest 
Hits (Sag) 246868 
Janis Joplin—Greatest 

Hits (Columba) 231670 


Simon & Garfunke!— 
Greatest Hits 

(Columbia) 219477 
Cat Stevens- Teaser And 
The Firecat 

(A&M) 209973 


Joni Mitchell-Court and 
Spark(Asyum) 367102 


Classics of the 50's, 60's and 70's 


Emerson, Lake & Palmer 
—Brain Salad Surgery 
(Atantic) 291526 


Tratfic—John Barleycorn 
Must Die (Island) 364935 
Stevie Wonder— 
Innervisions 

(Tamia) 362368 
Grateful Dead— 
Workingman's Dead 
(Warner Bros) 358887 


Best Of The Doors 
(Elektra) 357616-397612 


The Who-Who's Next 
(MCA) 357277 


Jimi Hendrix—Are You 
Experienced? (Repnse) 
353102 
Bob Dylan- Blood On 
The Tracks 
(Columba) 353094 
Yes—Fragile (Atiantic) 
351957 
Rolling Stones-Exile On 
Main Street 


(Rolling Stones Records) 

350652 
Van Morrison— 
Moondance 


(Warmer Bros) 349803 


Buddy Holly-From The 
Orig. Master Tapes. 
(MCA) 348110 
Best Of The Monkees— 
Then And Now (Arista) 
346536 
The Beach Boys-Made 
In U.S.A. 
(Capito) 346445 
Jethro Tull—Aqualung 
(Chrysalis) 345157 
Chuck Berry-The Great 
Twenty-Eight 
(Chess) 343657 


The Byrds—Greatest Hits. 
(Columbia) 342501 


Linda Ronstadt-Greatest 
Hits, Vol. 2 

(Asylum) 306589 
Jackson Browne—The 
Pretender 

(Asylum) 292243 
Woodstock-Orig. 
Soundtrack 

(Айа; 291864-391862 


Madonna- You Can Dance 


(Sire) 362657 
Pretenders—The Singles 
(ire) 362541 
Steve Winwood— 
Chronicles 

(island) 362525 
Stevie Wonder— 
Characters. 

(Motown) 362943 
Andres Segovia. 
Collection, Vol. 1 Music 
By Bach 

(MCA Classics) 362293 
Neil Diamond—Hot August 
Night I 

(Columbia) 362277 


Belinda Carlisle- Heaven 
On Earth 


(MCA) 362129 
Sting... Nothing Like The 
Sun (A&M) 361675 


Introducing The Hardline 
According To Terence 


Trent D'Arby 
(Columbia) 361618 
10,000 Maniacs—in My 

Tribe (Elektra) 361600 


INXS—Kick (Atlantic) 361519 
Tiffany (MCA) 361402 


Diane Schuur And Count 
Basie Orch. (GRP) 361048 


Bruce Springsteen— 


Tunnel Of Love 

(Columbia) 360115 
Billy Idol— Vital Idol 
(Chrysalis) 360107 


Debbie Gibson—Out Of 
The Blue (Atlantic) 359927 


Gershwin (Ange) 359745 


Aerosmith—Permanent 
Vacation (бейеп) 359075 


Pat Metheny Group-Still 
Life (Talking) 
(Geften) 359018 


Handel Music For The 
Royal Fireworks. Menuhin, 
Royal Philharmonic 

(MCA Classics/Rpo) 358937 
Kronos Quartet—White 
Man Sleeps. 

(Nonesuch) 358127 


REO 


Michael Jackson Bad 


Epc 


'Speedwagon— 
GreatestHits Epic) 367672 


Sade—Stronger Than Pride 
(Epi 


368027 


"Mendelssohn Violin 
Concerto (Angel) 366872 


agon- 


Daryl Halllighn Oates— 


962079 ооһуеаһ (Айа) 365775 


A sound investment, indeed! Any time 
yov can get SIX brand-new, high-quolity 
‘Compact Discs for t —that's a good 

deal! And that's exactly what you get as a 
new member of the CBS Compact Disc Club. 
Just fill in and mail the application—we'll 
send your six CDs and bill you K, plus 
shipping and handling. You simply agree to 
buy four more CDs (at regular club prices) in 
the next two years—and you may then 
cancel your membership anytime after 
|doing so. 

How the Club works: About every four 
weeks (13 times a year) youll receive the 
Clubs music magazine, which describes the 
Selection of the Month...plus many exciting 
alternates; new hits and old favorites from 
levery field of music. In addition, up to six 
times a year, you may receive offers of 
Special Selections, usually at a discount off 
regular Club prices, for a total of up to 19 
buying opportunities. 

If you wish to receive the Selection of the 
Month, you need do nothing—it will be 
shipped automatically. If you prefer an 
alternate selection, or none at all, fill in the 
response card always provided and mail it 
by the date specified. You will always have 


Selections with two numbers contain 2 CDs and count оз 2—so write in both numbers. 


CBS COMPACT DISC CLUB: Terre Haute, IN 47811 


atleast 10 days in which to make your 
decision. If you ever receive any Selection 
without having 10 days to decide, you may 
return it at our expense. 

The CDs you order during your 
membership will be billed at regular Club 
prices, which currently are $1298 to 
$1598— plus shipping and handlin, 
(Multiple-unit sets may be somewhat 
higher.) After completing your enrollment 
agreement you may cancel membership at 
any time; if you decide to continue as a 
member, youll be eligible for our money- 
saving bonus plan. It lets you buy one CD at 
half price for each CD you buy at regular 
Club prices. 
10-Day Free Trial: We'll send details of the 
Clubs operation with your introductory 
shipment. If you are not satisfied for any 
reason whatsoever, just return everything 
within 10 days and you will have no further 
obligation. So why not choose 6 CDs for 
K right now? 

ADVANCE BONUS OFFER: As a special 
offer to new members, take one additional 
Compact Disc right now and pay only 
$6.95. It's a chance to get a seventh 
selection at a super low price! 

© 1988 CBS Records Inc. 


Sibelius:- Symphony No. Gloria Estefan & Miami Dvorak-New World Tchaikovsky-Eugene Brahms Symphony No. 1 
5 Esa-Pekka Salonen cond. Sound Machine—Let it Symph. Batiz, London Phi. Onegin. Seiji Ozawa, Berlin ^ — InC Minor Klaus Tennstedt, 
Philharmonia Orchesta „Loose (Epc) 356279 (Varese Sarab) 346809 Phil. (Ange) 343244 London Philharmonic 

(CBS Master. M Orchestra (Ange!) 332668 

| " Peter Gabriel-So Barbra Streisand The. 

Beethoven-PianoConc. ten” — assez Мега Provin, Royal Eni, (Gefen) 94577 Broadway Album 

No. 5. Perahia; Haitink, pas (A or (Columba) 342097 Wagner—Orchestral Music. 

Concertgebouw Orch, Vladimir Horowitz— (Angel) 350587 Branford Marsalis— Mehta, N.Y. Phil. 

(CBS Masters) ^ 357657 Favorite Chopin Pachelbel Canon Other Romances For Saxophone Puccini Heroines.—Kiri Te (CBS Master) ` 323733 
(CBS Masters) 355156 (CBS Master) 345553 Капама, Eva Marton, etc. 

Gratetul Dead-in The Duns Oona: DS (CBS Master) 339242  Squeeze—Sngles -455 

Dark (Arista) 357087 Fleetwood Mac- Tango in Toronto Chamber Orch. Anita Baker—Rapture туа 

Heart Bad Animals. The Night (Fanfare) 348649 (Elektra) 344622 Gershwin- Rhapsody In 2 

(Capto) 356667 (Warner Bros) ^ 354902 ^ Te Police- Every Breath Copland—Rodeo, Billy The Blue; etc. Tilson Thomas, Carly Simon-Coming 

Randy Travis—Always & U2—The Joshua Тее You Таке... The Singles Kid. Slatkin, St. Louis RONDE момата 

Forever T (sland) 354449 (АВМ) nese (Ange) Sahg, (CBSMasiers) 399226 (Arista) 952220 

(Warner Bros.) 356329 Bolling—Suite No. 2 For Glenn Miller Orchestra— Bach:—Goldberg Billy Joel—Greatest Hits Good Morning Vietnam— 

Whitney Houston— Flute & Jazz Piano Trio. In The Digital Mood (GRP) Variations Glenn Gould, Vols. 1&2 Orig. Motion Picture 

Whitney (Arista) — 356154 Rampal, Flute (CBS) 353771 347492 Piano (CBS Master) 343251 (Columbia) 336396-396390 Soundtrack (A&M) 366443 


E D к тае 


85 COMPACT DISC CLUB, 1400N. Fruitridge 
РО Вох 1129, Terre Haute, Indiana 47811-1129 
Please accept my membership application under the terms outlined in this odver- 
tisement. Send me the 6 Compact Discs listed here ond bill me 1, plus shipping and 
handling for oll six. 1 одгее to buy four more selections, at regulor Club prices, in the 
coming two years—and may cancel my membership at ony time after doing so. 


зуна. 


My main musical interest is (check one): 
(But may always choose from any category) 
Г] Soft Rock 

George Michael, Daryl 

Holl & John Oates 


O Hord Rock 
Robert Plont, Bruce 
Springsteen 


OJozz 
George Howard, 
Bobby McFerrin 


О Pop/Easy Listening O Classical" 
Neil Diamond, Barry Manilow, Vladimir Horowitz, 
Johnny Mathis, Ray Conniff Yo-Yo Ma 
Mr. 
Mrs 
Miss Parra Rame LI] E 
Address. Apt. 
City. 
State. Zip. 
Doyouhave o VCR? (04). LI Yes []No 
Do you have a credit cord? (03). [1Yes О Мо GR7/XK GR8/XM 


ADVANCE BONUS OFFER: Also send me 
опе more CD right now at the super low price. 
of just $695, which will be billed to me. 


avoioble in APO. FPO. Alaska, Номон, Puerto Rico: тие lor details ol ahernonve oller Canodion 
fendent serviced from Toronto. Applicable soles lo» added то oll orders, "Clossical members 
Sernced by the CBS Classical Club 


Flowing lines plus a discreet mini-spoiler give the Sterling 827 SLi Fastback 
an ultra-low coefficient of drag of 0.30. 


Paint Remover and went to work. 
"Formby' Paint Remover easily 
removed layers of old paint, 
without hurting the wood,” reports 
Bob. Indeed, at the 
Formby's Work- 
shop мете partic- 
ularly proud of our | 
Paint Remover Ё 
that's tough on | 
| 


Z 


Жм. 


paint—but gentle 
to your wood. 

If youd like more Ё 
information, give 
us a call at 1-800- | 
FORMBYS. You 
can always turn to 
the Formby's Workshop— 

where we always help things 
turn out right. 


Results that come from a 
unique paint remover 
which attacks the paint 
and defends the wood. 


The ordinary person: 
Bob Sikora, mechanic. 
The extraordinary result: 
an armchair that 
deserves a hand. 


Nothing works like things 
from The Workshop. 


се “This chair went 
fey.) froma garage to 
у my living room.” 
When Bob Sikora 


found this now- 
striking oak chair, it was 
submerged under decades 
of old paint. But Bob spot- 
ted the potential. So he 
grabbed а can of Formby's* 


(©1988 Thompson & Formby Inc 
The Formby's Workshop, Olive Branch, Mississippi 38654 
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BILLESLEY, ENGLAND 
The British are coming—again, and 
this time with a little more dash. 
From the people who brought you the 
Sterling luxury sedan [April '87] comes 
the shapely Vitesse Fastback, com- 
plete with several major mechanical 
assemblies from Honda production 
lines. 

What's new, aside from the sleek 
body styling, is the silky, surging power 
of the Honda 2.7-liter 24-valve V6, 
blasting out 177 horsepower. With the 
Vitesse's slippery 0.30 coefficient of 
drag and discreet rear spoiler, it's easy 
to see why the car's name, which is 
French for speed, is appropriate. 

On a 200-mile run around the roll- 
ing hills of the English heartland, I 
clocked a quick 7.7-second 0-to-60- 
mph acceleration, but was unable to 
confirm the claimed 140-mph top 
speed. Speed-sensitive power steering 
and the Vitesse's sport suspension 
with stiffer shocks and anti-roll bar 
accounted for the tight, responsive 
handling on twisty country roads. The 
inclusion of anti-lock brakes and a 
dual-mode four-speed automatic trans- 
mission, offered as no-cost options, is 
designed to project a dynamic, high- 
profile image, which contrasts with 
the car's understated wood and leather 
interior. 


Five-door convenience 


Unlike the Acura Legend coupe, 
which shares the same engine, the 
Fastback has a five-door body style, 
including the high-rise hatch with its 
convenient electric release. There is 
ample room for passengers and gear, 
and the rear bench seat folds to open 
up nearly 50 cubic feet of storage 
space, accommodating a 5.7-foot-long 
load with ease. 

Fully loaded extras include infra- 
red remote locking, anti-theft alarm, 
and electric tilt/slide sun roof. Accord- 
ing to the Vitesse's American importer, 
Austin Rover Cars of North America, 
the car will be named 827 SLi in the 
United States and will take its place 
alongside the 825-series Sterling se- 
dans. The Vitesse, only now starting 
to appear on European roads, will be 
launched in the United States around 
New Year's and have a sticker price 
of around $20,000. —David Scott 


Before winter finds your neighborhood, 
fall into the big savings at К mart. 


== (nla рад 
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HOME SPA WHIRLPOOL. W oos 


Three-speed hydro-power 
unit, with advanced micro- 

computer circuitry and SALE 12-GALLON WET/DRY 
accessories. #4100 BLOWER/VACUUM. 
#4000 SINGLE 69 99 Indoor, outdoor. 
SPEED...59.99 SALE 


7997 
- 


"Rebates subject to manufacturer's 
stipulations. 


GE HALOGEN HEADLAMPS. 
Single beams. H5001, H5006, 
H4651, H4656 


H6024 or H6052 DUAL Bole 
BEAMS, SALE 11.96 ea. 69$ 
EA. 


CHAMPION SPARK SALE EACH 
PLUGS. 7 9 € 
Standard plugs for many U.S. 

8mm plug wires available at great everyday cars and light trucks. 

low prices. RESISTOR PLUGS...SALE 89¢ EACH. 


Sold in four-, six-, and 
Am - eight-packs only. 
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ON SALE SEPTEMBER 28 THROUGH OCTOBER 15 AT MOST K MART STORES ACROSS THE U.S.A. 


Fall into big savings on brand na 


[| ^ в 
1m ш -- gu 
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SPARKOMATIC 


SR300 AM/FM STEREO/ 


mpx FM 8B 92 9600 104 108 CASSETTE. 
am 5 6 7 10 13 16 | Compact unit with fast 


= 


forward, eject switch, and 


FF &j AM FM 
a8) stereo indicator. For many 
cars and light trucks. 
че 340° 


SPARKOMATIC 


SR-38 AM/FM STEREO 
WITH EQUALIZER. 
Five-band graphic equalizer. 
Night illumination, four-way 
balance/fader, local/distance 
switch, and fast forward. 


“699087 


JENSEN 


CS4000 AM/FM STEREO/ 
CASSETTE. 

Electronic tuning, LED 
readout, and clock. Auto 
reverse. 8-station preset. 
Seek. 


“12900 


() PIONEER 


KE1011 DELUXE ETR AM/ 
FM STEREO/CASSETTE. 
Seek and local/distance 
switch. 18 FM and 6 AM 
station memory. LED clock 
and readout. 


“16900 


VOLUME PULL BAL 
ESR-11 AM/FM STEREO/ 

CASSETTE. 

PLL quartz tuner, 18 station 

presets, seek function. 


716999 


ectronics at famous К mart prices. 
x 


i 


| S р v yy 

[ Lj рар gg mg: mim ms 
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() PIONEER 
TS-1011 4" DUAL 
CONE 
SPEAKERS. 
4" strontium 
magnet Maxxial™ 
door-mount 


speakers with 
60-watt output. 


SALE 


2 00 : Pp 
PAIR OG aA Z 


~ 
жж?» у р у^ 


TS6930 6" X 9" 


DUAL CONE 

SPEAKERS. #С20 40-CHANNEL CB 

Digital-ready. RADIO. SALE 
Maxxial™. Compact. Squelch, digital 00 
120-watt output. readout. Electronic tuning, 59 
78-ounce LED signal strength meter, and 

strontium instant emergency channel 9. 


Whistler” 


ES-S52 514" 
TWO-WAY 
COAXIAL 
SPEAKERS. 
40 watts 
maximum music 
power and shallow 
mounting depth 


SALE 


dun 


SPECTRUM 1 DELUXE RADAR DETECTOR. 


Mounts on dash or visor. 


SALE 
Digital display, filter mode, 
and three-position volume 14 9 00 


control. Available in most stores 


ES-S92 6" X 9” TWO-WAY 
COAXIAL 
SPEAKERS. 


80 watts 
maximum WH-400 QUADRADYNE RADAR 


SALE 
i DETECTOR. 
SALE poss Precisely tuned to receive X and K band 00 
signals. Audible and visual warnings. LED 
5409 
Radar detectors not available in CT or VA. 
aA . 


indicates presence of radar. Highway and 
PAIR city buttons. 
USE OUR А 
Layatwa the Sawin Place 
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TRUCK BEDLINERS. 

In-stock models to fit most full 
size long bed trucks and short 
bed Ranger, S10 trucks. Over-rail 
design with 

tailgate 

protector. 


TRUCK SIDE RAILS. 
Choice of six- or eight-foot for 
long or short beds. Bright sil- 
ver finish. Sizes to fit most 


makes and models. 
Style and mfr. may vary. 


3997 


Rondure, inc. 


TRUCK САВ ORGANIZER** Rubber Queen 
Rugged molded construction, SALE 

both vertical and horizontal 

storage space. Fits behind any 

full size truck seat. 


na 
=i 
= dm [oe 
il 


TRUCK BED MATS. 
Custom-fit heavy-duty rubber. 
Sizes to fit many trucks. 


TAILGATE MATS... 
SALE 19.97 


TRUCK VENT SHADES. 
Keeps rain out, lets fresh air 
in. Eliminates window fogging 
and aids in defrosting. For 
most pickups. 

Mfr. may vary. 


VINYL TRUCK TOTE?** 
Fits behind seat. Stores tools, 
maps, and more. Fits all types 
of pickups. 


"Installation available at no additional 
charge only in stores with service 
during regular service hours. Style and 


manufacturer may vary 


**Merchandise not included. 


rand name truck accessories. 


ь н ы 
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SIX-INCH OFF-ROAD 
LIGHTS. 


FOG LIGHT KITS. 
6", 100-watt, round halogen Quartz halogen amber or clear 
p „и truck light. SALE fog lights for most trucks, SALE 
vans, or cars. Includes switch 97 
Desert Fox 1 97  zniwiing 
EACH 


NINEJNCH 
RECTANGULAR...SALE 24.97 EA. 


LIGHT COVERS...SALE 3.97-4.97 


KENCO 


STAINLESS STEEL 
UNIVERSAL LIGHT BAR. 


For most trucks. 
Lights not included. 


SALE 
Available in most stores. 4 9 9 7 


JENSEN 


TRUCK SPEAKERS 
ge occ Matched, 150-watt ` 

{ speakers for pickups, vans, 
RVs, beach, or home. 


ү ‚= ze 
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Under the roof or under the hoo 


DURANGO TRUCK SEAT 
A CUN COVERS. 

Deluxe, Western-styled form- 
fitted bench or bucket covers 
for mini or standard trucks. 


PICKUP 
MATS. 
Twin front mats 
for full-size 
pickups. 


fr. пеат 


12: 97 


Rubber Queen 


FI. REE VELOUR SEAT 5 2 FOUR-PIECE 
- COVERS. A CARPETED 
© R E ST Soft and comfortable. Deluxe d MAT SETS. 

seatcoverinsizesfortwo-or | M Twin front and 


Jfour-door and bucket seats. E DT f rear plush 


SALE д \ carpeted mats. 
Mfr. may vary. 
1 97 SALE 
PKG. са BS | 


00; PLAYBOY SEAT COVER. 
Аз еу, i-pil 
ы Е 


Hi-pile pull-on cover 
stretches over regular and 
hi-back bucket seats. 
Machine washable. 

SALE 


97 


ear COVER. NYLON CAR 
er Бока your car 


pR" in summer or 


winter. M or LG. 
Available in most 
stores. 


SALE 


29» 


ms ОХ 5А1ЕЗ497 


Laya tay avaiable in choice of colors 


HEAVY-DUTY TRAILER KIT. 
1060-Ib. capacity. Includes 

tires, light, and coupler wiring. 
For hauling or yard work. 
Assembly required 


Available in most stores. 


15997 


HEAVY-DUTY FENDER KIT. For 
many trailers...SALE 9.97 PAIR 


Only at 
DELUXE AIR Kman 
COMPRESSOR. — 
12-volt, 225 psi com- 
pressor with 
pressure gauge, 
emergency light, „ 
and warning 
flasher. - 
Model LFB 225 
TWO-TON FLOOR JACK. 
Compact hydraulic floor jack 
with heavy-duty construction. 
Model 41-07 
Style and mfr. may vary. 

SALE 


THREE-TON JACK 
STANDS...SALE 17.97 PAIR 


CR1000 MECHANICS 

CHEST AND [= 
ROLLAWAY LS 
CABINET. ele 


6 drawer chest with 2 
drawer cabinet and pe 
storage bin. Great for 


basement or garage ———— > 
ae — —— 


РТТ 


SALE 


gj» SS 


22 PC. SOCKET SET. 
М” and 3%” metric or SAE in metal case. 


$ = he Savin Plae 
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Introducing...A new line of performance batteries... 
All at everyday low prices! 


* ONLY AVAILABLE AT K MART 
* POWERFUL 

e DEPENDABLE 

\ © PREMIUM MATERIALS 


ө QUALITY 
MANUFACTURING 


CENTURA 850. 

Our most powerful battery. 
Delivers 850 CCAs. Sizes for 
many U.S., import cars, 
and light trucks. 


5977 


WITH EXCHANGE 


CENTURA 650 
WITH 650 CCAs...49.77 


45-Month 
Warranty* 


MOTORVATOR 45 
BATTERY. 

Delivers up to 420 CCAs. 
Sizes for many U.S. and 
import cars. 


2977 


WITH EXCHANGE 


*Nationwide warranty details in st 


We offer a complete line of batteries for 
cars, trucks, motorcycles, lawn and 
garden, and snowmobiles 


Installation available in stores with 
service only 


DELUXE ROLLAROUND 
CHARGER. 

For fast charging and boosting 
6- or 12-volt batteries. 200- 
amp starting power, one hour 


timer, and more. 
Mfr. may vary. SALE 


T 7997 


12-FOOT 
BOOSTER CABLES. 
8-gauge heavy-duty, tangle- 
proof copper cables with 
heavy-duty SALE 


clamps. 1 0 97 


12-FOOT TEN-GAUGE BOOSTER CABLES...SALE 7.97 


12-VOLT STARTER/ 
FAST CHARGER. 


sus. 49.97 
ариу 


A 


mom шшщ 
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MONRO-MATIC PLUS™ 

SHOCK ABSORBERS. 

Heavy-duty gas-charged 

shocks for many U.S. and 

import cars. Carry out each. 
SALE 


SHOCK 

Heavy-duty original equipment 
replacement shocks for many 
U.S. and import cars. 

Carry out each. SALE 


1097 


GAS-MATIC™ SHOCK 


GAS-MAGNUM™ SHOCK ABSORBERS. 

ABSORBERS. The ultimate in riding comfort. 

For light-duty trucks. Popular Gas-charged. Sizes for many U.S. 

sizes for many pickups, vans, and import cars. Carry out each. 

and RVs. Carry out each. 97 SALE 19.97 Sale Price 
SALE 23.97 Sale Price PRICE jess 3.00 mail-in 


PRICE — [ess 3.00 mail-in 


rebate. Net cost 
AFTER rebate. Net cost Кот 
20.97. 


ЧМОНЕОЕЕ 


LOAD HANDLER 
COIL SPRINGS. 
Supports up to 1000 
SUPER STRUTS. pounds of additional 
Fronts for many U.S. cars. load capacity. 


Alignment recommended on Restores car to 
many cars with strut replacement. original height. Rears 
ly fc 
GM A&X CARS...54.47 "ers epi 
FORD/MERCURY SALE SALE 
CARS...59.47 47 
та 49 usa) 8497 
STRUTS $10.00 PAIR 
MORE PER SIDE. CHRYSLER AND K CARS. 
*Rebates subject to manufacturers stipulations A E а 
Installation available in stores with service. Же Sang Place 
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3 CLEANING KIT. 
] Removes oil and 
cleans. Spray 
on and wash off. 


SALE көнүү 12ЕР 


161. oz GAS | ONE WIPER BLADE OR 
Pier 347 Five- SN with 596 | IWO REFILLS 


on = flexibl t | Popular sizes to fit many 0.5 
absorber, *Details in store венд ЫН Mass. siate approved: | cars and light trucks. 17’-19" 
ARMOR ALL l 


PROTECTANT. 
Protects and beautifies. 
16 fl. oz 


39? 


CLEAN START 
ALL-PURPOSE | 
CLEANER. 20 fl. oz... FRAM OIL FILTERS. 
SALE 1.97 Popular sizes for many U.S. 
and import cars. Model PH8A. 
SALE | HANDCLEANER. SALE 
Cleans greasy, oily, dirt 
64 OZ. PROTECTANT... 237 hands. P серек. x 97 € 
SALE 9.97-$3.00 REBATE 
= Details in store ALL OTHER SIZES.. SALE. 2. 67 Ay 
STP SUPER ONE-GALLON 
CONCENTRATED) “MOCO. UNIVERSAL ATF. 
nons FUEL INJECTOR 
= jCLEANER. Multi-function 


12-fl. oz. transmission 
fluid for 
passenger cars, 
trucks, and 


vans. 


SALE Ш 
297 


POLYETHYLENE TARP. 

8' x 10. Waterproof, tear proof, 
shrink and rot-proof. 
Rust-resistant grommets. 


STP LIQUID FUEL INJECTOR AND 
CARB CLEANER, 12-fl. от.... 
SALE 1.27 


"ТКАН: EL... | 
SALE ORE 10' x 12' TARP...SALE 9.97 


We're proud to sponsor Mario Andretti and the Amoco race team. 


SILICONE SEALERS. 
Mildew- and moisture- 97 
resistant, 2 
paintable, and easy 

to clean up. 10.3 oz. 


4 


KRYLON PAINT. EMO X 


12 oz. Choice of 


colors. Interior, : = 
exterior spray RUSTOLEUM. Gree 


C e enamel. Use on 12-02. Choice of colors. Fights rust. 


wood, metal. Excellent chip and peel resistance. 
x Use on wood, metal, wicker. 


197 2 ron $500 


UMERS, 
SLAZE-TUF (D 


el E] CORDLESS 

COMPOUNDS. d #226 POWER SCREWDRIVER. SCREWDRIVER. 

Patch small holes Drives and removes screws, nuts, Adjustable clutch, 

and cracks. | bolts, 3-hour rapid rechargable. Foldable. 

Pint. SALE charge, cordless. SALE Forward and reverse. SALE 


READY-TO-USE 


zum. 17 16°” 13» 
POWER 


z ROLLER 
52" HUNTER CEILING FAN. PLUS 


Three-speed reversible. Automatic 


Stronger hanger system М Я 
reduces noise. Non-tarnishing, рош fed 56 


scratch-resistant brass finish. нЕ 

* Bright brass ceilings. 

* White and brass 88 SALE 

* Antique brass 69 00 
42" CEILING FAN. 


Antique brass or white, 

Ж ош speed. PEER HEAVY-DUTY SPRAYER. 
reversible blades. Light «Әһ зр: ee on f Sprays up to one gallon 
kit adaptable. s ч 7 of latex іп 20 minutes. 


SALE e Includes 


97 = лих 
3l е | amy 7700 
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Don't pay more for the best brand names — shop K m 


= ви = a зв 
[nu x cm = 
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9527 AIR STATION. 7144 3%” VSR 47MM DRILL. 
Built in pressure gauge. 120 p.s.i M47 Series™ motor for more 
capacity. Three inflator nozzles. power, higher torque and easier 
SALE BLACKS handling. Chuck key clips on 
С cord to prevent loss 


97 
49 ЫД 


7548 VARIABLE SPEED 
M47 JIGSAW. 
Variable speed SALE 


with built in 2 797 


sawdust blower. 


BLACKS. 
WORKMATE 200. Фф DECKER 
Dual heights for workbench or 
saw horse. 23” rule on front 

jaw for measuring. Holes Lockable on/off 
provides storage for hand switch. 

tools. SALE 


89» 


9422 7v?" 
BAND SAW. 
10" tilting table. 


7308 71⁄4" CIRCULAR SAW. 


11⁄2 horsepower. Includes 
wraparound steel shoe, SALE 


two handles for 
greater control, and 97 
combination blade. 


9425 8'/" MITRE SAW 


WITHOUT LEGS. ORs Pronto iit 
17 horsepower Und. miters, PIRANHA* CIRCULAR 
reis, ond SAW BLADES 
^ compound | BULLET" DRILL BITS Cit faster and asc 50 
miters up to Drill up to 4 times faster in metal times longer than SALE 
45 degrees. and last up to 7 times longer. steel blades. 
Gear-driven | 8-PIECESET. SALE 644 


USE OUR 
Layaway 


See store for details. 


GENERAL PURPOSE 
BATTERIES. 

Economical and dependable 
two-pack “С” and "D" size 
batteries. 


Lr 


Home light control 
sALE 1784 
On/Off lamp module 
sate 15.88 


Switch module 


sale 15.88 


е 


LIGHTMAKER GARAGE 
DOOR OPENER. 

1⁄2 HP. Turn on indoor/outdoor 
house lights from the safety 
and convenience of your own 
car. Variable light time delay. 
Transmitter and one lamp 
module included. 


TRANSISTOR RADIO SALE 
BATTERIES. [el 
General purpose, four-pack 

“AA,” and single pack 9-volt ea. 
batteries. 
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ar Durabili 


One Coat | 


ko petex 


10 Year Durability 
- 
Опе Coat С - 


Exterior Latex 


Flat 


PERFORMER PAINT SALE. 

10-year durability, one-coat coverage, fade-resistant 
colors, easy soap-and-water cleanup. Tinting at no 
extra cost 


FLAT 77 GLOSS 1 27 


PERFORMER SATIN AND OIL BASE 


PRE ЖҮР ud а Барт) 9.77 gal. 


SPRED INTERIOR PAINT SALE. 
Spred satin or spred latex semi-gloss enamel in 
white and decorator colors. 

GAL. 


47 


SEMI- 
GLOSS 
ENAMEL GAL. 


USE OUR 
Layaway 


SPRED 
SATIN 


INTERIOR FRESH LOOK PAINT SALE. 
Our best interior latex paint, One coat coverage, 
easy soap and water clean-up. Washable. Fast dry. 


Custom tinting available. 


77 SEMI- 


FLAT GAL. GLOSS GAL. 


FRESH LOOK SATIN ..................... 8.77 gal. 


SPRED HOUSE PAINT SALE. 
Choice of popular colors with weather-resistant 
finish. Oil or latex primer/sealer for many surfaces. 


GLOSS 1 97 FLAT 1 47 


s K mart for all of Ы home needs. 


BRIGHT STIK. 

33 watts. 25 inches 
long. Lasts 3-5 years. 
Six-inch cord with 
on/off switch. 


FLUORESCENT TUBE 
TWIN-PACK. 

48", 40-watt light bulbs. 
Cool white. 


puts ight ubere 


60 CIRCLITE. 
22 watts. 12,000 hour rated. 
Light of a 60 watt bulb for only 
22 watts of electricity. 

SALE 


699 


MISER THREE-WAY 
LONGLIFE LIGHT BULB. 
Three levels, 15-135-150, 
Save energy by using only 
the wattage {оца need. 


149 


POLARIZED VINYL 
TRIPLE TAP. SALE 


Brown or ivory. 99 È 


NIGHT LIGHT. „SALE 


Standard white. 1 99 


DUPLEX 
RECEPTACLE. 
15A-120V grounding 
receptacle. Two-pole, 
three-wire grounding. 
Screw terminals or 
pressure lock. SALE 
Ivory or ¢ 
brown. 


The Зал Place 
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Before winter finds your neighborhood, 
fall into the big savings at K mart. 
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AM/FM SHOWER RADIO 
AND SHOWERHEAD. 

Four massaging showerheads 
in one. AM/FM, water- 
resistant, battery-operated 
radio hangs from shower pipe 
or affixes to wall. Both for one 
low sale price. 


SALE 


1/7 tee 


PLASTIC SPACE SAVERS. 
Adjust to any ceiling up to 8’ 3". Chrome-plated poles. HOMES 
91W — Has durable 90W — Three shelves for Tingling, relaxing, bubbling SALE 
cabinet with sliding doors. storage. action for temporary relief of 88 
Two shelves for SALE SALE minor aches and pains. 
storage. 97 Relaxes. Eases tension. 
22? 1 Powerful motor. 
USE OUR LS жул == 
Layaway ЕРТ шене s=) =) g 
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ON SALE SEPTEMBER 28 THROUGH OCTOBER 15 AT MOST K MART STORES ACROSS THE U.S.A. 


Т: 1989 model year promises to be the year of the high-horsepower 
engine. A fusion of the best American, European, and Japanese engi- 
neering launches some of the quickest cars Motor City has produced 
since the '60s—while, remarkably, meeting stringent fuel-efficiency 
and emissions standards. Although most of the big changes are under 
the hood, there are lots of other dazzling developments in this year's 
automotive offerings. And the engineer- 
ing innovations don't stop with cars. 
Small trucks boast their own, like exclu- 
sive engine designs, anti-lock brakes, and 
more. Share some of the surprises the 
PoPuran Science auto editors found as 
they drove the 1989 models from Detroit. 


OCTOBER 1388 | 17. 


What others ask 
when you buy a tire. 


How much do you 
What size? have to spend? 


Goodyear isa 
proud sponsor of 


= 4 ИЦ ВС» broadcast 
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What Goodyear asks 
when you buy a tire. 


How many miles 
do you drive? 


Do you carry 
heavy loads? 


Are there hills 
where you live? 


We know that price is 
important, but before you buy 
tires from a Goodyear retailer, 
they'll ask you a lot more than 
how big and how much. There 


Do you have 
front-wheel drive? 


Do you use your car 
to tow anything? 


Where do you 
like to vacation? 


children? 


your car? 


are anumber of other questions 
to be answered. They'll ask 
about what you drive, where 
you drive, and how you drive. 
And because Goodyear makes 


Do you have 


How long do you 
plan on keeping 
your car? 


Who else in your 
family drives 


On what kinds 
of roads? 


Do they plow 
your street 


Do you like 
to drive fast? 
Etc, ete, ete... 


so many tires, no matter what 
you answer your Goodyear 
retailer will be able to recom- 
mend the perfect tire for you. 


Nobody fits you like Goodyear. 


GOODSYEAR 


[E amne 


in the winter? 


DETROIT 


- He nan empty Ar- 
BERS izona highway, 
20 Chevrolet's new 
ИТО 89 ZR1 Corvette 
Шш) Od pitched me past 

60 mph with 


the ease of a wave tossing a bottle on 
a beach. A few seconds later the 
speedometer passed three digits, and 
the Corvette still was barely halfway 
to its limit. It was the kind of speed 
that you only expect from a flat-out 
race car—even when you're already 
going fast it never seems to let up. 
But this wasn't a race car. The ZR1 
'Vette was only the most spectacular 
of a series of neck-straining experi- 


1960s. The ZR1 Corvette is in league 
with the fastest cars in the world, yet 
has an EPA rating of 25 mpg—suffi- 
cient to skim under the gas-guzzler 
penalty—and is certified to meet all 
current emission-control laws, which 
were nonexistent in the '60s. 

But the ZR1 Corvette was only the 
first of a string of surprises as POPULAR 
Scrence drove the full lineup of 1989 
models from Detroit. At Elkhart Lake, 
Wis., the first domestic 16-valve V6 
in Ford's new SHO Taurus pushed it 
into the same ring as the Ford GT 
Mustang—destroying myths about the 
limitations of front-wheel drive. At 
Riverside, Calif., the test team drove 


Stock 5.7-liter Corvette V8, but the en- 
gine design is more from a kind of fifth 
dimension between the stock small 
block and Chevy's Indy-winning race 
engine. 

The engine is mainly the product 
of GM's Group Lotus Division and is 
being manufactured by Mercury Ma- 
rine in Stillwater, Okla., which would 
seem to ensure that a seafaring ver- 
sion is already in the works for the 
"Miami Vice" boat makers to play 
with. 

Exact power output was still unde- 
termined as PoPULAR Science went to 
press, mainly because final, certified 
tests hadn't been completed. But pre- 


Performance records are being broken by new engines coming from Detroit 
in 1989. This time technology allows top performance without guzzling gas. 


By DAN McCOSH 


Detroit Editor 


ences stemming from a fast tour with 
the new '89 models from Detroit. An 
amalgam of technology inspired by the 
best of European and Japanese engi- 
neering has turned out some of the 
fastest cars Detroit has produced in 
two decades, and I was left with the 
feeling that I was witnessing the be- 
ginning of a new horsepower race 
that's likely to continue into the next 
decade—or at least until another gas 
crunch looms. 

In a style-conscious industry, it's un- 
usual that the big changes this year 
are mainly under the hood. For the 
first time in recent memory, Detroit 
is introducing more new engines and 
transmissions than all-new cars. It's 
speed partly tempered with sensibil- 
ity. The remarkable thing about this 
muscle-car revival is that it comes 
with far less penalty at the gas pumps 
than burning rubber drew in the late 
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two new turbocharged Pontiacs, in- 
cluding a resurrection of the engine 
that powered the turbocharged Grand 
National Buick Regal—the quickest 
domestic car until it was dropped from 
the Buick lineup last year. And as if 
anything more was needed to bring 
the ghost of the muscle-car era back 
to center stage, even Chrysler's mid- 
dle-of-the-road A-cars get a new 2.5- 
liter turbo this year. 

As we traveled the new-car circuit 
with our test equipment, finding sin- 
gle-digit 0-to-60 times common as bugs 
on the windshield, the story that 
emerged wasn't just raw horsepower, 
but a change in Detroit's thinking 
about where the ponies ought to come 
from, and where it should take the car. 

The most extreme example was 
Chevrolet's new aluminum behemoth, 
simply called LT5. The bore centers 
and 5.7-liter displacement match the 


liminary estimates range between 380 
and 400 horsepower with torque at 
400 pound-feet, compared with the 240 
hp with base mufflers of the stock 
5.7-liter Corvette block. 

Crammed under the hood, the LT5 
engine has the appearance of a slight- 
ly nicked solid block of aluminum. 
The installation is so dense it looks as 
if a bucket of water tossed on top 
would take a couple of minutes to wet 
the ground underneath. Manifolding, 
exhaust headers, and the rest of the 
necessary plumbing are packed as 
tightly as the tentacles of a dead squid, 
and in a couple of places the pipes are 
flattened as if someone had given them 
a hard kick to fit them in place. 

As it turns out, the well-corseted 
look of the engine reflects the major 
design constraint. Chevy wasn't will- 
ing to alter the stock Corvette chas- 
sis radically, and the engine had to 


fit up through the frame rails of the 
existing car—a neat trick with dual 
overhead cams and the 16-valve-per- 
cylinder head widening the cross sec- 
tion of the engine. 

The squeeze play was accomplished 
with the piston centers in the same 
spot as the stock engine, but with a 
slightly lengthened stroke and an un- 
dersize bore. Also helping to compress 
the engine, the cast-aluminum cylin- 
ders are independent of the block and 
heads, with the exterior of the cylin- 
der liners machined closely, minimiz- 
ing the space between the liners. 

"It was like unraveling a tangled 
ball of wool," is how Tony Rudd, Lotus 


and convenience. 


Special-edition Corvette ZR1 (above) mates a potent Lotus-developed 
32-valve V8 engine with a computer-controlled six-speed manual 
gearbox (right) that provides neck-wrenching fun. At all-out accel- 
eration, all six closely spaced gears are used; in city traffic the shifter 
skips second (shown in orange) and third (red) gears for economy 


chief of research, describes the lengthy 
process that led to the final design. 
Proposed but discarded early in the 
game were a turbo V6, a multi-valve 
head modification of the stock 5.7 liter, 
and a twin-turbo stock 5.7 liter. None 
met the basic requirements for fuel 
efficiency, smoothness, or horsepower. 

The clean-sheet-of-paper approach 
finally adopted called for an unusual 
construction using separate aluminum 
piston liners clamped between the 
block and cylinder head. Narrow angle 
valves allow dual overhead cams on 
each cylinder bank—making the LT5 
one of the few production V8s with 
that type of arrangement. 


The source of LT5’s power is the 
standard trilogy of compression ratio, 
free breathing, and high rpm. Its 
11.25-to-1 compression ratio is high 
enough that you might expect it to 
knock like a wayward husband at the 
door after closing time. But the ZR1 
Corvette runs comfortably on regular 
unleaded gas, although premium is 
recommended. 

Rudd says that this feat of combus- 
tion control is achieved partly by the 
design of the clover-leaf-shaped com- 
bustion chamber. Also helping are the 
aluminum liners to help dissipate heat 
quickly. 

Continued 
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The air induction is 
through an intricate 
manifolding system 
that feeds air to the 
doubled intake valves 
in three stages. First, a 
tiny nickel-sized throttle opens to run 
the engine up to about 35 hp. A harder 
stab at the gas pedal opens the first 
of two ducts big enough to swallow a 
tennis ball. Above 3,500 rpm another 
equally large throttle opens, and the 
engine is in full song up to a 7,500- 
rpm redline. The secondary intake op- 
erates off a separate runner that aims 
the airflow at the second intake valve, 
which operates at slightly different 
timing than the first. 


Pedal-stomping override 


Worried about parking garage at- 
tendants and “le’me-have-the-car” 
teenagers, Chevy incorporates a com- 
puter restriction that requires a spe- 
cial key to be used before the secondary 
manifold will operate. Without it, the 
ZR1 is tame and docile; with it, the 
Sky's the limit. 

My brief ride in a ZR1 was a short 
teaser without instruments aboard, 
just enough to confirm that Chevy 
achieved its goal of making this car 
fast enough to scare you. Even more 
impressive: It idles like a lamb and 
pulls strongly at low rpm. 

The engine is coupled to a new six- 


In the SHO Tau- 
rus at low engine 
speeds, a single 
intake valve per 
cylinder operates; 
under flat-out per- 
formance both in- 
take valves work 
in concert for smooth 
power all through the range. The sec- 
ondary throttle plate (top center) opens 
at 4,000 rpm to let all 24 valves breathe. 
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speed West German-built ZF manual 
transmission. The new gearbox makes 
fingertip shifts effortlessly, with only 
enough mechanical feel to make en- 
gagement positive. The top two speeds 
are fuel-saving overdrive ratios. 

The new transmission is also offered 
on "base"-level Corvettes in 1989. But 
as smooth as it is, I ended up being 
tripped up by one design feature in- 
tended to help increase measured fuel 
economy. When you start from a stop- 
light with just a light touch on the 
throttle, a computerized gate routes 
the shift lever directly into fourth gear 
from first. The one-to-four shift is an- 
noying, and frequently 

makes for a stumbling 
JA shift pattern below 30 
mph. But Chevy says it's 
needed to allow the six- 
speed and the big engine 
to slip past the 22.5-mpg 
minimum for “раз 
guzzlers.” 
From the extreme 
high output of the 
Corvette, it was al- 
mostarelieftojump 
into Ford’s new 

SHO Taurus, a car 

that is simply fast 
but doesn’t try to 
scare you. Not that the 
SHO is without moments 
of greatness. 

The SHO V6 project originally was 
supposed to be a set of aluminum 16- 
valve heads bolted to Ford’s three- 
liter V6. But like the Corvette 
project, an all-new design won out. 
The low-volume project was turned 
over to Yamaha Motor Co. Ltd. 

The engine that resulted breaks 
new ground in several areas. Pro- 
ducing 220 hp at a conservative 6,200 
rpm, and 211 lb.-ft. of torque at 4,800 


Yahama-built SHO 
V6 has two tuned 
intake runners for 
each cylinder (top): 
the long one operates 
in low engine speeds, 
and the short one kicks 
in at high rpm. Its two 
intake camshafts are 
belt-driven; exhaust 
cams are powered by a 
chain drive off the intake 
camshafts. 


rpm, the SHO V6 isn't in LTS terri- 
tory, but it is one of the highest horse- 
power engines in a production front- 
drive domestic car. That means push- 
ing the envelope of traction and han- 
dling for front-drivers, which tend to 
scrabble and rock on hard accelera- 
tion as weight is transferred to the 
undriven rear wheels. 


Strong performance 


Westrappedonthe POPULAR SCIENCE 
fifth wheel and clocked 0-to-60 times 
of seven seconds, a figure that com- 
pares with the 6.8-second 0-to-60 time 
we recorded for the Mustang GT in 
an earlier test. Ford engineers told me 
that the SHO may, in fact, have an 
edge over the Mustang in some speed 
ranges. 

The SHO also presses some bona 
fide racing engines with its 74-hp-per- 
liter output, compared with 45 per 
liter for the cast-iron five-liter V8 in 
the Mustang GT. The SHO Taurus 
may well have the highest rating for 
a domestic production car. 

One of Yamaha’s specialties is thin- 
wall casting, a technique that shows 
up in the SHO engine's block and head 
design. An intricate casting technique 
is also required to make the intake 
manifold. Ford's Taurus is less stingy 
with under-hood space than the Cor- 
vette, allowing two tuned intake run- 
ners per cylinder—a dozen looping 
tubes that drape over the top of the 
block like a melted candelabra. There 
is a long one and a short one for each 
piston, each tuned to a separate rpm 
range. Each runner joins at a cross- 
over opening before leading the air 
into the cylinders. A secondary throt- 
tle plate reroutes air based on engine 
rpm— shifting to the shorter tube at 
about 4,500 rpm. 

Continued 


Before you buy any radar detector, 
check its references 


Since our beginning in 1978, we've always 
been committed to high-performance radar 
warning. The results of that commitment are 
listed at the bottom of this page. 


Our strategy 

Our engineers never stop working on the 
challenge of radar warning. When they invent 
8 better way, even if it's only a minor detail, 
we rush that improvement into production. We 
don't wait for next year's model: We make a 
running change in our own factory in Cincinnati 
as soon as possible. 


Performance payoff 

This policy of running changes instead of 
annual model changes allows us to apply our 
energy where it does the most good: maintain- 
ing top-rated performance. We never waste our 
energy on new styling and funny features. 

The payoff for you: when you buy Escort 
or Passport, you know you're getting the latest 
Science in radar warning. 


Check our references 
After ten years in the radar-warning busi- 
ness, we think our way works best. But don't 
take our word for it. 


Listen to the auto magazine experts. Below 
are their test ratings. And these are overall 
ratings, not just quotes taken out of context. 


We'll send proof 
Just call us toll-free (1-800-543-1608) 
and we'll send you the most recent tests, com- 
plete and unedited. Read for yourself exactly 
what the experts say. 


From us to you 

In addition to continuous improvements, 
we have another unique policy. We sell direct 
to you, not through stores. Because we can 
serve you better if we serve you personally. 

Call us toll-free with any questions. If you 
decide to buy, orders in by 5:00 pm eastern 
time go out the same day. We pay for UPS 
Shipping. And overnight delivery by Federal Ex- 
press is only $10 extra. 


Guaranteed or eise 
If you're not completely satisfied within 
30 days, return your purchase. We'll refund all 
your money, including return postage. There 
are no hidden charges. 
For radar warning you can count on, just 
call us toll-free. 


Order Today 
TOLL FREE 1-800-543-1608 


(Mon-Fri Bam-11pm, Sat-Sun 9:30-6 EST) 


PASSPORT 


RADAR-RECEIVER 
мі 


PASSPORT $295 (Ohio res. add $16.23 tax) 


i» 
RADAR WARNING RECEIVER 
LLL 


ESCORT $245 (oni res. add $13.48 tax) 


Cincinnati Microwave. 
Department 601608 
One Microwave Plaza 
Cincinnati, Ohio 45249-9502 


AREPUTATION FOR PERFORMANCE 


ESCORT AND PASSPORT ARE CONSISTENTLY RATED HIGHEST IN MAGAZINE TESTS 


1979 1980 1981 


Car and 
Driver. 


Car and BMW 
Driver Roundel 


1987 
Car and 
Driver 


» fl Escort > V Escort » Escort 

{юй Whistler af 
Furabuster т Whistler 
Double Nickel Radar Intercept Radar Intercept 
Hawk Eye Fuzzbuster 
Snooper for 
Radar Sentry 
Super Eliminator 
Whistler 


for 
Иши" 


Sidewinder 
Fuzibuster. 
Bearfinder 


» li Escort 


» f Passport. 
»20Escort 
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» Vi Passport 


To handle the power, 
Ford stiffened up the 
SHO suspension, elimi- 
nating all but a trace of 
the base Taurus under- 
steer—one of those 
happy changes that improves handling 
without excessive harshness. Only a 
five-speed manual gearbox is available 
at the moment, which could restrict 
interest in the SHO package. But my 
quick impression of the SHO package 
is that it is likely to give high-priced 
German luxury-sedan makers fits— 
because comparable performance with 
an accent starts at nearly double the 
SHO Taurus's projected $20,000 price. 


Eaton super- 
charger (center 
belt-driven com- 
ponent) draws air 
through its inter- 
cooler (lower left) 
and long neck to 
boost Superbird’s 
3.6-liter power 
plant to 210 hp 
with torque to 
spare. To take the 
stress of forced 
induction, the cyl- 
inder head, block, 
pistons, and 
crankshaft were 
strengthened. 


If the SHO comes across as free- 
wheeling as last year’s stockbrokers, 
Ford's other major engine project is 
borderline hulking. The first produc- 
tion supercharger [“Supercharging Is 
Back!” Jan. '87] seen in years is un- 
veiled along with the all-new Thun- 
derbird/Cougar models in 1989. 

Supercharging differs from the wide- 
ly accepted turbochargers in that it 
uses a belt-driven blower that marches 
in lock step with crankshaft speed, 
rather than waiting for a pinwheel to 
spin up in the engine's exhaust pipes. 
It's one of those old ideas that still 
works and offers the potential for su- 
perior bottom-end torque and much 
faster throttle response. 

In contrast to the sleek sophistica- 
tion of the SHO V6, the T-Bird's su- 
percharger package, with its bulky 
intercooler, is something of a “Mad 
Max” plumbing job, nearly as dense 
as the Corvette's LT5 installation. In 
fact, the difficulty of packaging a belt- 
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driven supercharger is one of its main 
drawbacks. To get power from the 
crankshaft, a belt loops to a free-stand- 
ing pulley, then a second belt runs up 
to the three-lobed supercharger. 

But the results are worth the effort. 
A ride in the new Superbird demon- 
strated that throttle response was as 
solid as any big-block V8, and we 
clocked respectable 0-to-60 times of 7.3 
seconds, impressive for the nearly 
4,000-pound Thunderbird. 

Despite the performance and throt- 
tle response of supercharging, ex- 
haust-driven turbocharging remains 
the boost of choice for most of the 
high-output engines that we drove. 


GM orphaned one of the best exam- 
ples of the breed when Buick dropped 
the Grand National Regal last year. 
The turbocharged 3.8-liter V6 made 
the special-edition Regal a screamer 
at 245 hp. But the Grand National 
turbo resurfaces in 1989, powering a 
special 20th anniversary GTA Trans 
Am to 245 hp with 340 lb.-ft. of torque. 
At Riverside, we clocked 0-to-60 times 
of 6.3 seconds for the GTA turbo, the 
second-fastest car we drove at the '89 
launch. 

Pontiac demonstrated a turbo- 
charged 3.1-liter V6 in the GrandPrix, 
boosting output to 205 hp and 220 
Ib.-ft. of torque. The engine pulled us 
to 60 mph in 8.3 seconds. 

Other GM efforts were more sub- 
tle. The Allanté gets a new 4.5-liter 
V8, which raises power to 200 hp with 
265 lb.-ft. of torque, compared with 
170 hp and 235 lb.-ft. in the old 4.1 
liter. The power boost is enhanced by 
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ADAPTIVE AUTOMATIC 


If you ever mastered the art of double- 
clutching a non-synchronized manual 
transmission, you've grasped the basic 
principle behind Chrysler's пем elec- 
tronically controlled automatic A604 
transmission. 

Just as matching speeds between 
the transmission’s input and output 
shafts makes for a smooth shift, elec- 
tronic sensors in the new Chrysler au- 
tomatic precisely measure the speed 
of the input and output side of each 
planetary gear cluster. This informa- 
tion is fed into a control computer that 
actually adjusts the hydraulic pres- 
sure during the fraction of a second 
the shift is taking place. 

Advances in electronic control tech- 
nology make this feasible, and the re- 
sult is a smoother shift than from the 
on-off controls in current electronic 
automatics. 

Chrysler calls this an "adaptive" 
shift, and it makes for a distinctly less 
abrupt gear change than is offered ei- 
ther by a conventional hydraulically 
controlled automatic or the electron- 
ically controlled solenoid-shifted 
gearboxes currently available. 

A test ride in a Dodge minivan 
equipped with the new A604 con- 
firmed the smoothness of shifts. How- 
ever, the difference was subtle, with 
other new automatics frequently shift- 
ing as well. The benefits should be 
more noticeable as the transmission 
ages, because any wear is automati- 
cally compensated for. 

The new gearbox is shy about one- 
third of the parts in Chrysler's previ- 
ous hydraulic automatic, which should 
add to its longevity as well. The lack 
of an over-running clutch means it 
can be towed with the wheels on the 
ground, and the added efficiency al- 
lows a slightly higher gear ratio that 
improves fuel economy.—D. M. 


Electronics allow super-smooth en- 
gagement of gears in Chrysler's new 
automatic transmission by precisely 
controlling the velocity and timing 
of the shift. 


Rock'n'Roll On CDs! 


TiwE-LiFE Music presents the 
greatest collection of rock 'n' roll 
ever. And the digital sound is 
brighter and clearer than any 
rock 'n' roll you've ever heard! 
The Rock 'n' Roll Era features all 
the original stars and their 
original hit recordings. 


1957 Whole Lotta Shakin' Goin’ 
OniJerry Lee Lewis * Little Darlin’, 
The Diamonds е Wake Up Little 
Susie/The Everly Brothers * Peggy 
SuelBuddy Holly • At the Hop/Dan- 
ny and the Juniors « I'm Walkin'/ 
Fats Domino • Keep A Knockin /Lit- 
tle Richard • School Day/Chuck 
* Come Go with Me/The Dell- 
Vikings * Searchin'/The Coasters 
Party Doll/Buddy Knox ¢ Great 
Balls of Fire/Jerry Lee Lewis * 
dim ndy/lLaVern Baker 
* Suzie-Q/Dale Hawkins * 
Happy. Happy Birthday 
Baby/The Tune Weavers • 
Short Fat Fannie/Larry 
Williams * Mr. Lee/The 
Bobbettes • Could This Be 
Magic/The Dubs * Young 
Blood/The Coasters • Over 
the Mountain, Across the 
Sea/Johnnie and Joe * С.С. 
Rider/Chuck Willis Little Bit- 
ty Pretty One/Thurston Harris 


1956 Let the Good Times Roll/ 
Shirley and Lee * Roll Over Bee- 
thoven/Chuck Berry * Blueberry 
HillFats Domino * Blue Suede 
Shoes/Carl Perkins * My Prayer/The 
Platters * Be-Bop-a-Lula/Gene Vin- 
cent * Long Tall Sally/Little Richard • 
plus 13 more! 


1958 Yakety Yak/The Coasters * 
Sweet Little Sixteen/Chuck Berry * 
Good Golly, Miss Molly/Little 
Richard ¢ Chantilly Lace/Big Bopper 
* To Know Him, Is to Love Him/The 
Teddy Bears • Do You Wanna Dance/ 
Bobby Freeman ¢ plus 16 more! 


Elvis Presley: 1954-1961 Heart- 
break Hotel * Hound Dog * Don't Be 
Cruel * Hard Headed Woman * All 
Shook Up * Are You Lonesome 
Tonight? * Jailhouse Rock * Love 
Me Tender * plus 14 more! 


1961 Runaway/Del Shannon * Blue 
Moon/The Marcels • Runaround Sue/ 
Dion * Stand by Me/Ben E. King * 
Tossin' and Turnin'/Bobby Lewis * 
Shop Around/The Miracles * Please 
Mr. Postman/The Marvelettes « Ded- 
icated to the One I Love/The Shirelles 
* The Lion Sleeps Tonight/The 
Tokens • plus 13 more! 


Each album features: 

п One laser-scanned compact 
disc, or one double-length 
chromium dioxide cassette, or 
two long-playing records on 
100% virgin vinyl 

п Original recordings by the 
original artists 

m All songs digitally remastered 

п Informative liner notes and 
discography 

п An average of one full hour of 
hits! 


5 Get ready f dun 
Clear Digital Sound on Sund The Rock Roll Era 


comes on compact discs. Each 
laser-scanned CD brings your: 
hits to life with utterly flawless 
reproduction, 

Or, order опе double-length 
chrome cassette or two long- 
playing records: 

Whichever format you choose, 
each album has been digitally 
remastered for state-of-the-art 
audio brilliance, and each comes 
with informative liner notes, and 
a discography, 

Each album in The Rock 'n' 
Roll’ Era is devoted to a single 
year, from 1954 to 1964, plus 
albums spotlighting The Beach 
Boys. Elvis Presley, The Everly 
Brothers and The Supremes. 
The Rock 'n' Roll Era brings you 
more No. 1 and Top 10 hits 
any collection ever offered. 


Rock with the hits of 1957! 
1957, your introductory album, 
makes it all come alive again— 
Jerry Lee Lewis, The Coasters, 
The Everly Brothers, Fats 
Domino, Buddy Holly, Chuck 
Berry and more! 

When you purchase 
1957, other albums will 
follow, one about every 
other month—same free 

trial and same low 
Keep only the albums 
you want. There is no 
minimum number {о 
buy and you may cancel 
at any time simply by 

notifying us. 

Mail the coupon today! 
For faster service, use your 
credit card and call toll-free 
1-800-752-6696, 24 hours 

a day, 7 days a week. 


LLL LLLI па 
TiME-LirE Music, 
Р.О. Box C-32350 
MUSIC Richmond, VA 23261 


YES! Please send 1957 to begin my subscription to 
The Rock 'n' Roll Era. I understand each album (опе 
double-length cassette, or two LP records or one 
compact disc) comes for a free 10-day audition; no 
minimum purchase is required: and 1 may cancel at 
апу time simply by notifying you. When I pay for 
1957, 1 will receive additional albums shipped one 
every other month. If I decide not to buy 1957, I 
agree to return the album within 10 days and I will 
be under no further obligation. 
I prefer to receive: 
О Two LP Records ($14.99*) Branch MKGGV2 

О One Double-length Cassette ($14.99*) Branch MYGGV1 

C One Compact Disc ($16.99*) Branch M9GGVO 
*Plus shipping and handling 


Name 
Please print 


Address. 


City State Zip. 


Send no money now. All orders subject to 
approval. ©1987 TIME-LIFE BOOKS, INC. 


BETBUIT 


op open the 
hood of a 1989 
Ы Ford Ranger 
ПИО "0 pickup truck, 
Ww) and you imme- 

diately spot the 

familiar twin spark-plug banks remi- 
niscent of a powerful V8. But wait 
—this engine looks awfully small, and 


there's only one valve cover on top of 


the engine block. While it does have 
eight spark plugs, the in-line four is 
not quite the muscle-bound V8 it ap- 
pears to be. 

Peering over the pickup's grille, Ken 
Klostermeyer, overhead-cam engine 


design supervisor at Ford Motor Co., 
explains: "It's the redesigned 2.3-liter 
engine that fires two spark plugs in 
each cylinder to squeeze every ounce 
of performance out of a gallon of gas. 
With two plugs in each cylinder, you 
get more complete combustion of the 
fuel" Klostermeyer hopes that, as far 
as small trucks go, two plugs are bet- 
ter than one. 

Across the board, small trucks are 
no longer being treated like the young- 
er siblings of an auto maker's car line, 
getting technology as hand-me-downs. 
In 19889, trucks will get extra power 
from exclusive innovative engine de- 


signs and increased availability of 
high-power off-the-shelf units, like the 
Chevrolet Vortec V6 and the Chrysler 
5.2-liter V8. The Big Three will also 
equip small trucks with the rear- 
wheel anti-lock brake systems their 
big brothers already have. While no 
new styling cues come out of Detroit 
this year, Dodge will put out two lim- 
ited-edition Dakota-based trucks: a 
sun-worshipper convertible and a 
high-performance pickup from Carroll 

Shelby. 
Ford's 2.3-liter four-cylinder engine, 
long a mainstay for the Ranger, in- 
Continued 


Ford's new dual-plug 2.3-liter engine leads the technical innovations in small trucks for 
1989. It's claimed to increase performance without sacrificing fuel economy. Dodge offers 
new specialty versions of its Dakota line, and Chevrolet adds power to the S-10 platform by 
increasing availability of its Vortec V6 power plant. 


By BRIAN NADEL 


Ford's overhead-cam 2.3-liter Ranger 
engine (above) squeezes a pair of plugs 
into each cylinder to improve combus- 
tion and boost power. First appearing 
in the 1989 Ranger (right), the engine 
gives crisp performance over highway 
or hill, and the addition of rear-wheel 
ABS helps to make smooth, safe stops 
when the pickup is unloaded. 


28 | POPULAR SCIENCE 


FREE 1000 MILE ROAD TEST 


“IF THESE TREDLOC RADIALS AREN'T THE BEST PERFORMANCE TIRES 
YOU'VE EVER PUT ON YOUR CAR, WE'LL BUY THEM BACK.” 


It’s a strong promise to be sure. Heres why we can 
make it. These are the finest performance radial tires 
Sears has ever offered. They are the next generation in 
tire innovation, backed by a reputation for tire leader- 
ship established when our sales of steel-belted radials 
made them the standard for America. 


| STRONGER THAN STEEL AND 
INFINITELY MORE FLEXIBLE. 


The RoadHandler* Tredloc"radial employs a unique, 
| revolutionary technology in tire construction: a belt 
woven of one continuous interlocking band of Du Pont 
Kevlar" aramid. It's five times stronger than steel of the 
same weight. 

Asaresult, Tredloc gives you extraordinary han- 
dling and responsiveness without compromising com- 
fort. You'll notice it when cornering, accelerating, and 


Gene J. Stroner, _ 
Vice President, Sears Automotive 


£j 


braking. Its flexibility lets a full contact patch grip the 


road firmly and evenly under all weather conditions. On 
wet or dry roads, even in snow. 


SPEED-CERTIFIED TO 
130 M.P.H. 


The 130 miles per hour 
speed rating of the Tredloc “Н” 
series tells you а lot about this 
tire. But it doesn't tell you every- 
thing. When tested for high and low speed uniformity, 
noise, and high speed 
endurance against 6 other “Н” 
rated tires (from some of the 
biggest names in performance 
tires) Tredloc placed #1 on 
overall performance. There's 
also warranty coverage that isn't matched by any other 
tire we know ofin its class. It includes a 40,000 mile 
limited tread wear-out warranty. And 40,000 miles of 
road hazard coverage.* Both at no extra charge. 


NATIONAL SAFETY COUNCIL AWARD. 


Obviously, this is no ordinary performance tire. 
Tredloc is the first tire design ever to earn an 
Award for Achievement in Product Safety from 

the National Safety Council. 

No wonder we're so proud of this tire. It 
assures you of performance that is both 
extremely responsive and extremely reliable. 
Its one more way Sears installs confidence. 


FREE 1,000 MILE ROAD TEST. 


We are so confident about the. 
performance of RoadHandler Tredloc 
radials, we'll make you this offer. 

Put a set on your car and drive them 
for up to 1,000 miles. 

If by then you dont agree that they 
are the best overall performance tires 
available, Sears will buy them back for 
exactly the price you paid. No questions. 


The unique Tredloc belt, 
designed for performance. 


Tested at speeds 
up to 118.1 mph 


Tested at speeds 
up to 130.0 mph. 


Speed certification. 


Take us up on this offer. How often is 
it that a performance tire lets you test its 
promises on the road? 

RoadHandler Tredloc radials. 


Available 
only at 
Sears. 


"Ask your salesperson for more informatio 


SEARS 


se coverages and size availability. 


сағ, Roebuck and Co. 1988 


corporates an extra 
bank of spark plugs on 
the intake side of the 
manifold, opposite the 
original four. 

By engineering eight 
plugs into the engine's four cylinders, 
power was boosted by 16 percent to 
104 horsepower at 4,750 rpm, and 
torque by three percent to 134 pound- 
feet at 2,750 rpm over last year's en- 
gine. This increased power does not 
come at the expense of fuel economy, 
despite the truck weighing 90 pounds 
more than the 1988 model. 

Removing the valve shrouds from 
the engine made it breathe easier. The 
shrouds forced the fuel and air into 
an efficiency-enhancing turbulent 
Swirl in the cylinder, but the price was 
restricted airflow and poor perform- 
ance. New computer-designed intake 
ports are shaped to form equivalent 
turbulent swirls before the fuel-air 
mixture enters the cylinder. 

A distributorless ignition system 
with a crankshaft-mounted pulse 
wheel simultaneously fires each pair 
of plugs. “As the wheel rotates through 
a sensor, it sets up an electrical sig- 
nal that goes to the engine-control 


Geo Tracker (above), GM’s newest 
sport-utility vehicle, is built in Can- 
ada by Suzuki. With coil-spring sus- 
pension on its 88.6-in. wheelbase 
and an 80-hp engine, it should attract 
potential Samurai buyers interested 
in a smoother ride. Right: Built on the 
same wheelbase as the standard Aer- 
ostar, the extended version is 15-in. 
longer, with room for 20 percent more 
cargo or more leg-, 
elbow-, and head- 
room for the back- 
seat passengers. 
Below: When the 
sun comes out, 
the ASC/Dodge 
convertible truck 
shines. If it rains, 
cover up with its 
fold-over vinyl 
roof. 
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computer, which tells the ignition sys- 
tem when to fire,” says Klostermeyer. 

For those who want pep, Chevrolet 
plans greater availability of its 4.3- 
liter Vortec V6 engine. S-10 and Blaz- 
er will offer the option of the 90-degree 
V6 design for 1989, and it will be 
standard on the Astro minivan. 

Rated at 160 horsepower at 4,000 
rpm and 230 lb.-ft. of torque at 2,800 
rpm, the Vortec cuts the truck’s 0-to-60 
time to about 10 seconds, a two-second 
improvement over last year’s 92-hp 
model. 

For truck buyers who feel the need 
for a scorching sub-10-second acceler- 
ation time, a 5.2-liter V8-powered 
mid-size truck comes from an unlikely 
source: Carroll Shelby, of track-tuned 
Cobra fame. In the latest project from 
his Whittier, Calif., workshop, 175 
horses are stuffed under the hood of 
the Dodge Dakota. An '88 prototype 
with a three-speed automatic trans- 
mission achieved a 9.2-second 0-to-60 
acceleration run. The '89 production 
version will be equipped with a four- 
speed automatic transmission. 

While the Shelby crew considered a 
convertible version, they are leaving 
a tanning model to Dodge's associa- 
tion with ASC Inc. of South- 
gate, Mich. Bruce Benedict, 
planning chief for the Dakota 
line says, *We plan to take 
the top off of a couple of thou- 
sand Dakotas and replace the 
sheet-metal roof with a pad- 
ded roll bar and a fold-over 


vinyl top." Benedict claims it will be 
priced to compete with convertible cars, 
with availability on the West Coast 
around spring; later on the East Coast. 
The Big Three are now extending 
rear-wheel anti-lock brake systems to 
small trucks. Chevrolet S-10s, Blaz- 
ers, and Astro minivans will join the 
Chevy C/K full-size pickup in having 
this safety feature as standard equip- 
ment. Dodge Rams and Dakotas, as 
well Ford Rangers, also get rear-wheel 
ABS. The truck systems sense wheel 
lockup [*Pick of the Pickups," June 
'87] and pulse brake fluid to the rear 
pads. This pumping action modulates 
brake-fluid pressure, keeping an emer- 
gency braking situation just short of 
a dangerous skid to improve stopping. 
I drove the '89 Ranger and found 
it consistently stopped smoothly and 
straight, whether the road was black- 
top or loose dirt on washboard. In 
particular, the brakes reduced the 
side-to-side sway common when hard- 
braking an unloaded pickup. 
However, these systems only modu- 
late the rear brakes, and work only 
in the two-wheel-drive mode. For 1989 
the Jeep Cherokee and Wagoneer get 
a Bendix-designed ABS that operates 
on all four wheels and in either drive 
mode. The system has electromagnetic 
sensors at each wheel; it pulses brake 
fluid to each front independently, but 
to the rears, as a pair. 
This appears to be only the first act 
of the truck technology play. GM re- 
portedly is putting together a plastic- 


body pickup bolted onto a Fiero-type 
space-frame. Chrysler is said to have 
a new family of light truck engines 
in the works; and Ford's better idea 
looks like a family-size four-door Bron- 
co for next year. One of the first of 
these futuristic truck concepts to make 
it to prototype testing is GM's Sierra 
A/R 400, which rides on a Lotus- 
based active suspension. The next 
decade is shaping up to be one of ex- 
citing developments and fresh engi- 
neering ideas. 


The Duesenberg SSJ...the most legendary of all 
classic cars...the fastest, best-handling and 
most opulent of all Duesenbergs. Only two were 
ever built, and both are virtually priceless. 


Remarkable attention to detail. 
The Danbury Mint devoted over twelve months 
h and development to 
recreate the Duesenberg SSJ in large 1:24 scale. 

All the important components— the body, 
chassis, drivetrain and engine block—are 
crafted of metal. The seats are glove leather and 
the tires are genuine rubber. 

Both the engine and the undercarriage are 
authentically recreated and, of course, the 
doors and both sides of the hood open. 

Each component of this model is individ- 
ually inspected, then hand-assembled. Note the 
gleam of the model's finish. It is achieved by 
polishing each piece of metal, then hand-spray- 
ing the paint finish. Finally, and perhaps most 
remarkably, each car is actually hand-waxed 


Surprisingly modest price. 

The Duesenberg SS} is the stuff of dreams—but 
the original issue price of this Duesenberg SS} 
replica is only $88.50, payable in three monthly 
Sees of just $29.50 each. This is an 
exclusive commission available only by direct 
subscription from the Danbury Mint; it is not 
available in any store. 


Satisfaction guaranteed. 
To reserve a Duesenberg $$] in your name, you 
need send no money now. You will be billed in 
three convenient monthly installments, your first 
in advance of shipment. If you prefer, you may 
charge each monthly installment to your VISA 
or MasterCard account 

Ifyou are not completely satisfied, for what- 
ever reason, you may return your Duesenberg 
SSJ within 30 days of receipt for a prompt 
refund or replacement. 

To ensure availability, return your reserva- 
tion application today! 


1988 мет 


engineered die-cast 
metal replica. 


Shown actual size 


RESERVATION APPLICATION 
The Danbury Mint 
17 Richards Avenue 


m 
Duesenberg) SY 
Norwalk, Conn. 06857 С 


my reservation application to the 
Duesenberg SS). I need send no money now. I will pay 
for my Duesenberg $$) replica as billed in three 
monthly installments of $29.50 each*, the first in 
advance of shipment 

My satisfaction is guaranteed. If | am not completely 
satisfied with my $$), 1 may return it within 30 days of 
receipt for prompt replacement or refund, whichever 1 
wish 
*Plus $1.25 per installment for S © H. 


Please ace 


Name 


TEASE PRINT LEAT 
Address 


ee See a 
k here if you want each monthly i installment 
charged to your: C] MasterCard [VISA 


Credit Card No Expiration Date 


Signature 
Allow 8 to 12 weeks after payment for shipment 


ШЕП 
m 0 


| 


ШЇ 
f you are planning 
a pilgrimage to au- 
to row in search 
' of new-car excite- 
| Wa ment, buckle your 
seat belt good and 
tight and get ready: 1989 is shaping 
up as the year of the high-powered, 
graceful performance car. 

Along with the year’s only all-new 
vehicle, the Ford Thunderbird, there 
are a broad assortment of detail and 
styling changes and several innovative 
engineering advancements in store. 
From Ford’s twin powerhouses—the 
supercharged Thunderbird and the 
SHO Taurus—to the ZR1 Corvette, 
the battle for who’s king of the horse- 
power hill is already on. The styling 


This model year may be seen 
as the beginning of the inter- 
nationalization of Detroit, 
with the Big Three going off- 
shore more than ever for new 
cars and components. Ford 
has teamed up with Yamaha 
to get a high-output V6; GM 
picks up a new 32-valve V8 
from Lotus and starts the Geo 
brand for its Japanese-source 
cars; and Chrysler gets a re- 
vamped Colt line and three- 
liter V6s from Mitsubishi. 


By DON SHERMAN 
Special Projects Editor 


Top: For 1989, Riviera gets an extra 11 in. in 
the trunk and smoother styling in a return to 
the traditional “Riv” look. Thunderbird Super 
Coupe (above) turns heads as fast as it turns 
laps, as the fifth-wheel testing shows. Super- 
bird's wings provide smooth and responsive 
handling with all-new control-arm suspensions 


front and rear. 


32 | POPULAR SCIENCE 


studios have been working overtime 
to package this new-found zest for 
speed with longer, sleeker bodies that. 
slice through the wind with a mini- 
mum of effort. 

While this insider's preview of the 
'89 cars concentrates on engineering 
advances in domestic models, the 
distinction is now especially difficult 
to make. After years of kicking and 
scratching, Detroit has finally adopted 
international attitudes and standards, 
and it is now a global business. The 
Big Three shop the world for both com- 
ponents and complete vehicles for sale 
in their own dealerships. More than 
ever, the inspiration for any given 
model—both its engineering and styl- 
ing—is just as likely to come from 


Europe or Asia as from southeast 
Michigan. Even if a car is stamped 
Made in America, it may well contain 
a Japanese engine, German transmis- 
sion, or even an Italian skin. 

Detroit's overseas technology reach 
means that fewer American consum- 
ers will automatically turn to Honda 
or BMW for up-to-the-minute design 
and engineering features. These do- 
mestic autos are now ready to com- 
pete on an equal basis with the best 
the world has to offer. 


Ford: winner again 


Ford Motor Co. now leads both Gen- 
eral Motors and Chrysler in the ability 
to field contemporary automobiles in 

Continued 


DETROIT 


How THE WORLD'S SLIPPERIEST SUBSTANCE* WILL MAKE YOUR 
NEW CAR ENGINE STAY NEWER AND YOUR OLD CAR RUN LONGER 


With fall around the corner and a fleet 
of exciting new cars about to roll onto 
showroom floors, perhaps you'll be 
looking closely at those new '89 models. 
Or perhaps you are plenty happy with 
your old car and want to keep it running 
longer. 

Why not give your new car a bright 
future or your old car a reprieve from life- 
Shortening engine wear with a single- 
quart treatment of one of the most 
credentialed friction reducing and gas 
saving treatments available today: Slick 
50, the one-time treatment that makes 
the slipperiest substance known to 
man*-"Poly"-bond to your engine's 
most vulnerable moving parts. *NOTE: 
The 1988 Guinness Book of World 
Records (pg. 182) says: "The lowest 
coefficient of static and dynamic 
friction of any solid is 0.02, in the case of 
Polytetrafluoroethylene - equivelent to 
wet ice on ice. It was first manufactured 
in quantity by E.l. duPont in 1943, and is 
marketed as Teflon". " 


PUTTING “POLY” TO WORK 

Slick 50's secret is "Poly"-that's poly- 
tetrafluoroethylene-the same miracle 
chemical that keeps Teflon" pans from 
sticking. But "Poly" itself couldn't help 
your car engine-new or old- until 
PetroLon Corporation researchers 
discovered how to suspend Poly іп 
motor oil in a way that made them fuse 
automatically to internal engine 
Surfaces. The results are as logical as 
they are dramatic: a simple one-quart 
treatment reduces engine friction and 
operating temperature. And because it 
works from the very second you start 
your engine (during those critical oil- 
Starved seconds of start-up, before full 
oil circulation) until the time you shut it 
off, your valves and pistons will begin 
saying "Thanks!" with higher gas 
mileage; horsepower, and longer engine 
ife. 


SKEPTICS SILENCED: 
ENDORSEMENTS BUILD 


But don't just take our word for it. 
We're already sold on Slick 50. Listen to 
what some unbiased experts have had to 
say. Here's confirmation from the 
respected, independent journal Con- 
sumers Digest, in a March/April 1982 
editorial feature: "Slick 50 does reduce 
engine heat and ordinary wear, and our 
informal tests indicate that it will im- 
prove gas mileage by about two or three 
miles per gallon...Slick 50 does exactly 
what PetroLon claims it does.” 

Independent tests carried out at 
universities and labs in both the United 
States and Europe have repeatedly 
borne out Consumers Digest’s conclu- 
sions. And that's not to mention the 
rigorous Federal Aviation Agency. 
Mightily impressed by the results of in- 
tensive engine wear tests, the FAA 
granted its full acceptance to a similar 
product-Slick 50 Aircraft Treatment 
(F.A.R. #33.49)--апа they're not easy 
folks to convince! 


T.V. VIEWERS WATCH 
TORTURE TEST 


Perhaps most dramatic of all was the 
torture test overseen by the Automotive 
Services Council for Pennsylvania and 
watched by thousands on TV station 


RES 
COATING 


FOR GAS AND DIESEL ENGIN 
105. QUART/946 UER 4 


WTVE. Three cars with between 75,000 
and 129,000 miles on them were treated 
with Slick 50. Six months later the oil 
was completely drained. With oil plugs 
removed, the cars were driven for about 
half an hour. Not only did the water 
temperature not rise, but-thanks to 
Slick 50-the engines sustained no ap- 
parent damage! 


SIMPLE 2-STEP TREATMENT 

Whether you want to reap Slick 50's 
benefits for new car or old, we're merino, 
it easy for you. First, we'll send you Slici 
50. Second, you'l also get a free 
treatment of Wynn’s™ renowned Engine 
Flush. A few minutes before your next 
engine lube, clean out your motor by 
adding your free Wynn's flush and 
letting the engine idle for five minutes. 
Then drain the oil, change the filter and 
add fresh oil, substituting Slick 50 for 
the last quar (engines with oil 
capacities of seven quarts or more need 
two quarts) Leaving Slick 50 in the 
crankcase for 3000 miles is all it takes to 
bond Slick 50 permanently to any 
engine--including turbocharged, 
aluminum block, rotary or diesel 
engines. One treatment does it; no need 
to keep on repeating during future oil 
changes. 

Slick 50 won't harm your engine or af- 
fect your new-car warranty: it's suspend- 
ed in a high-grade petroleum oil 
(American Petroleum Institute service 
classification SF-CC-CD) that meets or 
exceeds all engine warranty re- 
quirements. And it'll work with all com- 
patible synthetics as well. 


EIGHT “THANK YOU” 
BENEFITS 


Of course, your precise percen- 
tage gains will vary with your type 
of driving and vehicle condition. 
Here's what you can count on, 
regardless of the age of your car. 
Slick 50 will: 

1. Make your car start more easily 
2. Dramatically reduce engine 
friction. 


. Lower engine operating 

temperature 

. Increase gas mileage 

. Boost your horsepower 

. Make your oil and engine last 

longer to help avoid costly 

overhauls 

7. Help make up for lubrication 
losses from new unleaded gas 

8. Provide a probable lubrication 

safety margin in the event of 

sudden oil pressure loss. 


ee mm n t mag 
Risk-Free Offer Plus D 
¢ Price and Satisfaction Guarantees › 
If at the time of purchase you've 
seen Slick 50 advertised in a cur- 4 
rent magazine at a lower price', 
s than ours, we'll beat that price һу, 
i $1 а quart and you will still де!» 
{ your free engine flush. And if fors 
any reason you're not satisfied 
4 with Slick 50, send us a note and; 
proof of purchase within 90 days? 
$ for a prompt, full refund of pur- 
* chase price. This makes trying? 
+ Slick 50 RISK FREE to you. We've è 
been in business for 10 years and 
i want to keep our customers happy. à 


Bir irs ete een co oai 
Dial Toll Free or Clip and Mail 


To order your Slick 50 plus your free 
Wynn's Engine Flush, call toll free: 
1-800-227-5425 (In Colorado 
1-303-772-4797). Our address: Fort 
Morgan Slick 50/U.S. Auto-Tech, 407 Del 
Rio Road, Berthoud, Colorado 80513. 
Free shipping on orders of two or more. 


ÜS AUTOTECH 


21 enclose $39.95 + $4 shipping and handling 


DSendme. . ats. of Slick 50 @ $39.95 each (free 
Shipping and handling with two or more) 
JCheck  UVisa/MC/Disc C.O.D. (add $3) 
Card Б 
Мате 


Address__ ——— 
(give street address for UPS delivery) 


От... 


State Zip .. 


DEALERSHIPS AVAILABLE 
Teflon is a reg. trademark of Dupont. Wynn's is a reg. 
trademark of Wynn Ой Co. 


today's competitive 
market. In the early 
'80s, when GM was 
planning a reorganiz- 
ation and Chrysler tee- 
tered on the brink of 
bankruptcy, Ford too faced dire straits 
with a rapidly aging product line. But 
rather than deal with the crisis with 
a stopgap, Ford management took the 
longer view, committing itself to an 
era of aerodynamically styled, highly 
functional automobiles. Moms and 
pops of America were presented with 
an LTD replacement that the com- 
petition labeled a "jelly bean," due to 
its rounded bodywork. To the com- 
petition's amazement, the public's 
tastes were more sophisticated than 
anyone—except some prescient Ford 
planners—had imagined. 

Momentum generated by the Tau- 
rus in 1986, and since reinforced by 
the Lincoln Continental and the Ford 
Probe, will be bolstered further this fall 
with the new Ford Thunderbird and 
Mercury Cougar. While other auto 
makers are banking on front-wheel- 
drive cars powered by four-cylinder en- 
gines, the all-new T-Bird and Cougar 
use rear drive and hefty six-cylinder 
power plants. 

The T-Bird and Cougar also fly in 
the face of reskinning new models out 
of existing platforms. Except for some 
carry-over in the engine and automa- 


Metro (above), made by Suzuki, is the 
entry-level model for the new GM Geo 
brand. A three-cylinder engine pow- 
ers this city coupe through traffic. 
Dodge Acclaim/Plymouth Spirit 
(right), based on the K-car chas- 
sis platform, is Chrysler’s lat- 
est attempt to lure family-sedan 
buyers to its fold. 


№ 


| 
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tic-transmission areas, they are clean- 
paper engineering efforts from tire 
patch to roof line. 

Aimed at the heart of the mid-size 
specialty-coupe market, the silky- 
smooth T-Bird/Cougarisslightly lower, 
abit wider, and more than three inches 
shorter than its immediate predeces- 
sor, but built on a wheelbase that was 
stretched by nearly nine inches. There 
are major increases in rear-seat hip 
and shoulder dimensions, and overall 
the new design is roughly 10 percent 
roomier than last year's model. 

All models are powered by Ford's 
fuel-injection-equipped 3.8-liter V6. 
Baseand luxury models have 140 horse- 
power transferred through a four-speed 
automatic transmission. Hotter T-Bird 
Super Coupe and Cougar XR-7 mod- 
els use an upgraded version of the 
same V6 fitted with a belt-driven Roots- 
type supercharger and an air-to-air in- 
tercooler (see “Horsepower!” this 
issue). Last seen in domestic produc- 
tion on the 1964 Studebaker Avanti, 
the T-Bird's Roots-type blower gives a 
feeling of power on demand resem- 
bling a V8. 

While GM and Chrysler have em- 
braced front-wheel drive and strut- 
type suspensions practically across the 
board, the new Ford-Mercury models 
feature rear drive and independent 
control-arm-type suspension front and 
rear. This approach is more expensive 


and results in a heavier car, but it of- 
fers undeniable handling benefits. 

The front suspension design uses a 
long vertical knuckle connected to a 
short A-shaped upper control arm and 
a single transverse lower link. Longi- 
tudinal loads are fed into the front 
cross member through a double-iso- 
lated tension strut. Coil springs are 
concentric with nitrogen-gas-pressure 
shock absorbers. 

The rear suspension has a large 
H-shaped lower arm that feeds most 
of the wheel loads into the unitized 
body through a rubber-isolated cross 
member. А curved upper control arm 
helps maintain proper rear-wheel 
camber, and a special toe link be- 
tween the lower control arm and the 
subframe prevents the rear wheels 
from steering outward on heavy cor- 
nering loads or large bumps. As a re- 
sult, the chassis can be tuned for near- 
neutral handling without any disturb- 
ing oversteer during emergency ma- 
neuvers. The final-drive unit is now 
fixed to a rear cross member instead 
of moving with the wheels. This clears 
space for a larger trunk and lets the 
gas tank be located farther forward. 

The new independent suspensions 
comprise a wish list of engineering 
features: 

* A five-fold increase in anti-dive 
geometry keeps the body level during 
hard braking. 

* The turn circle was reduced by 
5.6 feet despite the longer wheelbase. 

* The front caster angle was in- 
creased from 2.0 to 6.5 degrees for bet- 
ter steering feel and stability. 

* Major increases in wheel travel 
and variable-rate coil springs damped 
with gas-pressure shock absorbers, 
both front and rear, smooth the way. 

The T-Bird Super Coupe and the 
Cougar XR-7 also get an automatic ad- 
justing suspension that varies the 
shock valving between a soft and firm 
mode, depending on the vehicle's speed. 

My early test drives revealed that 
the new T-Bird and Cougar are poised 
and confident on the road, but their 
acceleration performance is no great 
leap forward, even with the 210-hp en- 

Continued 


Rid your property of 
Unsightly Brush Piles! 


..with the amazing new TROY-BILT® 
Junior TOMAHAWK? Chipper/Shredder! 


* Designed especially for small and 
suburban properties...ultra compact for 
easy storage and portability, and very 
affordable! 

© It's a powerful chipper... handles big 
branches up to 2" in diameter with ease! 

* It's an efficient shredder...turns almost 
any organic matter into perfect mulch and 
compost almost immediately! 

* Revolutionary New Design...has TWICE 
the operating speed of many shredders... 
outperforms anything in its price range! 

© Beautify your property...get rid of ugly 

brush piles...use the resulting wood chip 

mulch around trees and borders to give your, 
home a "professionally landscaped" look! 
© Save time and work...shredded mulch 
means less weeding and watering! 


Saas 


* Make mountains of FREE mulch and com- 
post...Have your most productive garden 
ever...without having to buy expensive store 
bought mulch and fertilizer! 

* Shred all those fall leaves into fine tex- 
tured mulch or compost material instantly! 

* Professional quality...industrial 
E consfruction...backed by a 

FULL No Time Limit Warranty! 

* Full range of model sizes...from the 3HP 
Junior for suburban lots, to the mid- sized 
4 and 5 HP models, to the top-of- the-line 

ВНР for big country properties! 


* At Home 30 Day TRIAL OFFER! 


* Exclusively from the makers of 
the famous TROY-BILT® Tiller! 


Why ри? up with unsightly 
brush piles any longer? 
/ 7 Turn all your organic throw- 
aways into useful wood 
chip mulch and compost 
material...have the kind of 
place you've always 
dreamed of...with the quick 
and efficient TOMAHAWK® 
Chipper/Shredder! 


Also Available in Canada 


(08121 AN ‘Aoi, “әлү Wig P PUZOL “Ош AEM UEPIED 8961 


For FREE DETAILS MAIL THE ATTACHED 


CARD or coupon below TODAY! 
TROY-BILT Mfg. Co. Dept. A902 


YES! Please send me complete details on the 
exciting new Jr. TOMAHAWK® Chipper/Shredder 


Name. 


102nd St. and 9th Ave. Troy, NY 12180 


and larger TOMAHAWK Models available, including 
prices, and SPECIAL SAVINGS OFFER right away! 


Js 


Address. 


gine under the hood. 
The supercharged V6 
responds immediately 
to a tap of the throttle, 
but this more sophisti- 
cated 1989 model is 
roughly 200 pounds heavier than the 
car it replaces. 

The new T-Bird and Cougar are more 
likely to make friends when their han- 
dling and braking qualities are put to 
the test. The fat tires, variable-assist 
steering, control-arm-type suspensions, 
and optional anti-lock four-wheel disc 
brakes move these domestic models 
into a realm of sophistication that had 
been the exclusive domain of foreign 


PHOTO BY TRACY BAKER 


producers. The cars drive as well as 
they look, and their looks are truly 
world class. 

While Ford spent most of its 1989 
engineering budget on the T-Bird and 
Cougar, carry-over car lines have not 
been neglected. The SHO Taurus (for 
super high output) is clearly the sleep- 
er of the season, and may steal some 
of the limelight from the new coupes. 
To add major amounts of horsepower 
to the eminently successful Taurus, 
Ford turned to the Japanese motorcy- 
cle expert Yamaha for an all-new en- 
gine. The details of this three-liter 
24-valve double-overhead-cam V6 are 
outlined in “Horsepower!”, but suffice 


The SHO Taurus (above) might steal a little thunder from 
the new T-Bird; it clocked some impressive laps during 
testing. Thunderbird’s independent rear suspension rides — 


on coil springs with a lower H arm—an upper arm and 
a toe-in link that steers rear wheels on hard cornering. Г. 
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it to say that the SHO engine's 220 
hp is a needed step up for this sedan. 
A Mazda-supplied five-speed transaxle 
handles the new engine’s output, and 
the Taurus's front-drive suspension 
does a fine job of firmly transmitting 
the power to the pavement. Chassis 
upgrades include firmer suspension 
bushings, tighter shock-absorber valv- 
ing, stiffer anti-roll bars, wide 15-inch 
wheels and tires, and a new four-wheel 
disc-brake system. 

Other Ford changes for 1989 include 
a new brake system for Taurus and 
Sable. Many customers complained of 
poor brake-pedal feel, and POPULAR 
Science testing also revealed a lack of 
modulation during panic stops |"Lux- 
ury for Less," July]. Poor brake per- 
formance had been noted in earlier 
tests of Taurus and Sable as well 
[April and June '86]. The problem was 
traced to a front-brake caliper design 
wherein the brake pads rest a short 
distance from contact with the brake 
rotor to reduce drag and improve fuel 
economy. Under hard braking the front 
pads had first to move a small distance 
to make contact with the rotor before 
they could generate any significant 
stopping power. This upset front-rear 
braking balance, causing premature 
rear-brake locking and lackluster emer- 
gency-stopping performance. 

The solution is practically a whole 
new brake system: a redesigned vac- 
uum booster, a new master cylinder, 
and major changes in the front cali- 
pers. Preliminary evaluation of pro- 
totype models by PoPuLAR SCIENCE 

Continued 
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gr] Ka Band is the new 

[к police radar frequency 
now in use. And only the new 
BEL radar detectors are able 
to detect Ka Band. 


Facts You Should Know 


The Federal Communications Commission 
has approved Ka Band for police radar use. 
And now, many localities in the U.S. and 
Canada are using Ka Band Photo Radar. But 
the use of Ka Band isn't limited to picture- 
taking radar equipment. Standard police 
radar units can also utilize Ka Band. And as 
more states quietly introduce Ka Band radar, 
drivers with only X and K Band radar 
detectors are left defenseless. Unless they're 
driving with the new VECTOR 3. 


ca 


VECTOR 3 comes with everything you see here. 


No Quick Fix 


Your existing X/K Band radar detector 
can't be adapted to receive Ka Band signals. 
For the level of protection VECTOR 3 offers 
you have to look to the technology leader. 
The first in the industry with 3 Band 
technology: BEL-TRONICS. 


Don t Be Left Defensélss. 
| ' ТОК 3 


you should its radar detection circuits ever 
require adjustment. With VECTOR 3, you'll 
never question whether radar is present. 


At Your Service 

VECTOR 3 was designed to make early 
detection of police radar easy and conve- 
nient. You can own the new VECTOR 3 
today for only $279.95. Just call toll-free to 
order. UPS delivery is FREE. Or ask about 
our Federal Express overnight service. If not 
completely satisfied, simply return the unit 
within 30 days for a full refund (factory 
direct only). VECTOR 3 comes with a full 1 
year warranty on parts and service. 


VECTOR 3 measures only 4.66"L x 3.19" х L095"H. 


Greater Detection Range 

VECTOR 3 detects X, K, and Ka Band 
radar. And that's significant. But there's 
more, it's called Image Rejection Tech- 
nology (IRT®). BEL engineers have incorpo- 
rated this technology into VECTOR 3. The 
result is incredible performance and greater <> 
detection range of all police radar. 


VECTOR 3 Knows 


VECTOR 3 is a "smart" travel compan- 
jon. It warns you when X, K, or Ka Band 
radar is present with separate audible and 


1-800-341-1401 U.S.A. 
1-800-268-3994 Canada 
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visual alerts. It also provides a special audio 
alert when the radar signal transmitted is 
Pulsed or Instant On. And for added protec- 


BEL 


BEL-TRONICS LIMITED 
The Intelligent Choice 


tion, VECTOR 3 is programmed to advise 


VECTOR 3 Remote 


The advanced technology and perfor- 
mance advantage of the VECTOR 3 is also 
available in a remote design for only 
$299.95. VECTOR 3 Remote utilizes a 
compact antenna for easy “‘under-the-hood”’ 
installation. And a very small control panel 
for discreet positioning in any vehicle. 


“Registered trademark of BELTRONICS LIMITED 


S976PS 


It's not just a truck anymore. 
It's part of your life. 


Waves smashing against the 
beach. The taste of salt in the air. 

Day begins. And you and your 
new $-15 Pickup 4 X 4 head for 
the open road. 

It's going to be another special 
day. Because the S-15 is such a 
special part of your life. The 
S-15 is no ordinary truck. It's a 
СМС Truck. 


It's available with the most pow- 


erful V-6 in its class: the optional 
4.3-iter fuel-injected Vortec V-6 
that puts 160 horsepower at your 
command. Combined with the 
rear-wheel anti-lock brake system 
that's standard this year, the per- 
formance is hard to equal in a 
compact pickup (anti-lock brakes 
operate only in two-wheel drive). 

The S-15's Insta-Trac shift-on- 
the-fly four-wheel-drive system 
lets you pull off the road and onto 
the beach with certainty and 
ease. And the ride feels firm and 
reassuring. 


1988 General Motors Corporation. All nghts reserved. 


Yes, the S-15 has made a big 
difference in the roads you travel. 
And from now on, life will never 
be quite as mundane as it used 
to be. 

For a catalog and the name of 
your nearest dealer, call: 
1-800-VALUE89 
(1-800-825-8389). 
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It’s not just a truck anymore. 


testers showed that the 
engineering changes 
are successful. Pedal feel 
and modulation are 
vastly improved. Stop- 
ping distances from 60 
mph are now shorter by 14 feet over 
the last test. 

Another engineering advance at 
Ford is the application of air bags to 
both front-seat positions in the 1989 
Lincoln Continental. While Porsche 
was the first manufacturer to offer 
passenger-side inflatable restraints in 
the US. market, Ford can at least lay 
claim to domestic leadership in this 
area. 


GG 


Us hard to 
imagine how 
Motor City 
could possibly 
survive with- 
out its glo- 

bal strategy ) 


А split second after a severe impact, 
a folded nylon bag fills with nitrogen 
gas, preventing upper-body and head 
injuries. Pores in the bag allow it to 
deflate quickly. Due to the distance be- 
tween the passenger and the instru- 
ment panel, the passenger-side air bag 
is more than three times larger than 
the hub-mounted driver's-side air bar. 


GM: style and power 


While GM has no clean-sheet auto- 
mobile designs to unveil this fall, this 
is not to say the engineers, sculptors, 
and planners have been on an ex- 
tended coffee break. On the contrary, 
the General has some catching up to 
do, and this year's frenzy of activity 
is likely only the first step. 

Starting at the top, Cadillac has 
spurred the sales-slumping Allanté 
forward with a major increase in power 
for 1989 (see “Horsepower!”). With 200 
hp on tap and a top speed exceeding 
130 mph, the two-seat convertible is 
now the fastest Cadillac in history. It's 
also the first GM product to bear the 
stigma of a gas-guzzler tax on its price 
sticker, although it is doubtful that the 
extra $650 will have much impact on 
sales of the $60,000 two-seater. 

The Pininfarina body is unaltered, 
except for a slight repositioning of the 
side-view mirror. Chassis alterations 
include a numerically higher axle 


ratio, larger wheels and tires, new au- 
tomatically adjusting three-stage 
Shock absorbers, and power steering 
with speed-dependent assist. The re- 
sult is a stable luxo-sport car with a 
confident feel and no shortage of power. 

De Ville and Fleetwood models are 
stretched for 1989 to settle the inevi- 
table "Mine's bigger!" arguments, at 
least for now. Sedans and coupes get 
an extra three inches tacked on the 
tail to improve their visual eminence 
and trunk volumes. And the wheel- 
base for sedan models is six inches 
longer, so the four-door model now re- 
quires an extra nine inches of park- 
ing space. The stretched interior di- 
mensions are put to good use with 
only modest weight increases and vir- 
tually no fuel-economy penalty. 

The news at Buick is sheet-metal 
help for the moribund Riviera line. An 
ll-inch addition to the tail section 
relieves this high-end coupe of the 
chopped look it has endured for three 
years. The new design theme is *mus- 
cular grace," and Buick has its hopes 
set on winning back customers. А new 
hydraulically damped engine-mount- 
ing system reduces both power-train 

vibration and torque steer. 
9 Buick's Century four-door has а 

rounded roof line to reduce aer- 
odynamic drag, and all Century mod- 
els have smoother front and rear styl- 
ing lines (as do the Century's sister 
cars, Oldsmobile Cutlass Ciera and 
Pontiac 6000). A reengineered 3300 
V6 replaces both the 2.8- and 3.8-liter 
V6 engine options and improves peak 
power and EPA fuel economy in one 
fell swoop. In the spring, Buick will 
add a 3.1-liter V6 to the stable, first 
on the power-starved Regal. 

Mid-year, Buick will launch a new 
Park Avenue Ultra flagshipsedan with 
anti-lock brakes, two-tone paint, leath- 
er interior trim, and 15-inch wheels 
as standard equipment. This modern 
rendition of the Roadmaster will be 
designed to advance Buick's quest to 
become a builder of “premium Ameri- 
can motorcars.” 

This year Oldsmobiles have more 
horsepower and styling alterations for 
the Cutlass Calais and Cutlass Ciera 
car lines. An intriguing color cathode- 
ray-tube (CRT) display and control 
center are offered as an option on both 
the Toronado and Trofeo models. In 
addition to managing all climate con- 
trol and entertainment system func- 
tions, the CRT adds an electronic com- 
pass, a date reminder, and a message 
center; it also reports the status of 
various mechanical and electronic 
systems. Twenty infrared sensors 
mounted along the borders of the 2.6- 
by-3.7-inch screen accept driver or pas- 

Continued 
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New anti-lock brakes now 
standard on GMC Truck $-15. 


In any pickup, the one thing 
between you and the unexpected 
is your brakes. You want the best 
system available. 

That's why the S-15 comes 
equipped with electronic rear- 
wheel anti-lock brakes designed to 
prevent wheel “lock-up” and help 
control skidding on sudden stops 
under a variety of road surface 
conditions. 

It works like this: An engine- 
compartment-mounted control unit 
reads signals from a rear-wheel 
speed sensor to sense impending 
wheel lock. Then it controls һуа! 
lic pressure at the rear wheels to 
prevent lock-up. (On four-wheel- 
drive models the system operates 
only in two-wheel drive.) 

You stop sure and stable. 

So when you're shopping for a 
pickup you need to ask about anti- 
lock brakes. Many trucks don't 
even offer them at all. But the S-15 
gives you this important safety 
feature at no extra cost. 
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GMCrruck 


It’s not just a truck anymore. 


Black & Decker" CarVac" Plus 
has a powerful 12-volt motor, 


brushes, crevice tool, 88 
adapter. sn " 18. 


== 


Charge it at participating stores! 


Black & Decker" Air Station". 
Versatile inflator compressor! 


3 nozzles, pressure 
gauge, 120 psi. s 51.88 


Turtle Wax* Super Hard Shell* 
Wax for protection! 16-fl. oz. 


e or een QA 


Turbo-Wash' Pressure Wash- 


A) Armor All" Wax. 14-02. paste, 


er with fingertip control. Incl. 16-fl. oz. liquid. Ea. 3.68 
pint of Soft-Suds 14 99 В) 8-02. Pressurized Car 
cleaner. E Wax is easy to use! 3.98 


Shue Value 


HARDWARE STORES © 


СЕ” Halogen Headlight. Round. High or low beam. = 5.48 Peterson High-Intensity Lights 
Rectangular Halogen Headlight. High or low beam. sse 6.88 for off-road driving. Chrome- 
Round Halogen Headlight. High/low beam. sox 1198 plate housings, wir- 9 88 
Rectangular Halogen Headlight. High/low beam. ы. 12.98 ing. 50W. s»: ..Pair wl 


General/All Lock Credit Card Keys". Never be locked out of your 
car again! Two polymer blanks may be cut like regular key blanks, 
yet they're as thin as a credit card. Bend key out, fold back 3 99 
and store in wallet. For foreign and domestic cars. б 


Whistler 400 Quadradyne 
Radar Detector gives a visual, 


audible warning. 88. 88 
Volume control. „е D 


Turtle Wax” Rust Eater” con- 
verts rust to a primed black 


surface in minutes! 
16-fl. oz. bottle. rs 2.99 


пт np 


Anco" Wiper Blade or 2-Pk. 
Wiper Refills in 15, 16 and 18- 
in. sizes. Durable! 


sve Your choice 2.98 


Eagle 2%-Gal. Galvanized 
Gas Can is made without top 


or side seams. 7-in. 
flexible spout. 4.88 


USA 10-Ft. Nylon Tow Strap fea- 
tures 6,000-Ib. tensile strength, 


rugged steel-forged 
slip hooks. soso 6.98 


COTTER & COMPANY. National Headquarters, Chicago. IL 60614. 100% member-owned distributor serving over 6.000 True Value Hardware Members who own their own stores, set their own prices and reserve the right to limit quantities. 


WD-40* 9-Oz. Multi-Purpose 
Lubricant stops squeaks, pro- 


tects metalandloos- 138 
ens rusty parts. s L 


Anti-Freeze Tester or Battery 
Hydrometer check anti-freeze 


in radiator, fluid in 
battery. sss Each 1.49 


2-Ton Hydraulic Floor Jack. 
Safety features prevent over- 


pumping. Strong, 3l 88 
one-piece arm. , . 


Master Mechanic” %-In. Re- 
versible Drill. Variable speeds 


WHE, запро = 29.99 


peause participating stores vary in size and merchar 


Master Mechanic* Anti-Freeze 
and Coolant protect: 
engine in winter and 
summer! Gallon. w 


Big Boy Volume Tire Pump. 
Fewer strokes fill auto tires. 


Delivers 50 psi/50 vy-duty cable. Col- 
cu. in. per stroke. ws 8.88 or-coded grips. е: 9.88 


Master Mechanic” 3-In-1 45- 
Pc. Standard Socket Set com- 6% 


in drive wu 44.99 


> SED шй 


Carol 12-Ft. Tangle-Proof* 
Booster Cable. 10-gauge, hea- 


€ 


L- 
Е? 
E 


By, 


Servess* 3-Pc. Pliers Set incl. 
in. diagonal pliers, 6¥2-in. 


long-nose and 7-in. 9 99 
linesman pliers. s las 


Master Mechanic“ Tools. Choose ап 8-Ib. double-face sledge ham- 
ur mer, 6-Ib. wood-splitting maul or 312-10. single-bit axe. All have 

rugged forged-steel heads, heat-treated for strength, and 9 99 
durable 36-in. hickory handles. «esso . . Your choice 


Schauer” 8/40-Amp Battery 
Starter/Charger for 12-volt 


batteries. Provides 
cranking power. xo 28.88 


Master Mechanic” Сога! 
Screwdriver with recharging 


a wj 


A) Campbell Hausfeld” PowerPal" 
%-НР Air Compressor goes any- 
where to deliver up to 100 psi. 
less twin-cylinder engine is virtu- 
ally maintenance-free! 8-piece 
accessory Kit. we. ...... .99.99 
B) %-НР PowerPal” Tank-Mounted 
Air Compressor delivers up to 100 
psi. With detachable 6-gallon air 
carry tank. woe . ....... . 149.99 
C) U.S. Air™ 2-HP Air Compressor 
is baffled for low-noise operation. 
Delivers up to 125 psi, with easy- 
change filter and Boating: valve for 
air control. sro 299.99 


Lome may not stock ай tems shown and prices may vary Prices are subject to change without notice and may be higher in Alaska and Hawaii Prices expire Oct 22. 1988 
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KLEAN- 
STRIP 


x 


SPRAYABLE. 


Non-Flammable 


Sprayable 
Paint 
Remover 
It’s the 
easiest 
paint 


remover yet with trigger 
spray convenience and 
Klean-Strip performance. 


Simply attach the Klean-Strip special 
sprayer, included with every quart and 
gallon, and you're ready to strip ALL 
FINISHES with a professional strength 
non-flammable and water washable 
paint remover. It sprays on in an even, 
unbroken film which clings to vertical 
surfaces and even gets into 
hard-to-reach places so you 
save time without sacrific 
ing quality 


Quality products that really work. 


FREE 
Guide to 
Paint & 
Varnish 
Removal 


NAME 


ADDRESS. —— 
cm. - - 
STATE ZIP- 

Send to: Klean-Strip Guide, Dept. PS. PO. Box 
13046, Memphis, TN 38113 
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Before 


ou buy 
aspa, 
wade 


through 


Guide To A 
Better Built Spa 


Because wading into 
some facts about how 
portable spas are built 
could help you avoid 
wading into a sea of 
troubles with a spa that 
wasn't built to last. 

Call 1-800-243-9851 
for our free color bro- 
chure full of things you 
should know. 

In California, call 
1-800-331-5832. 


Hot Spring Spat 


Detroit goes global 
Continued w S 
senger inputs with no need to actu- 
ally touch the screen. In addition, 
some functions are duplicated with 
large buttons adjacent to the screen. 

Oldsmobile and Pontiac are cooper- 
atively advancing the art of the in- 
strumentation with the limited use of 
a special head-up display (HUD). 
Hughes Aircraft and Delco Electron- 
ics also participated in this program, 
which first saw the light of the day in 
Olds's Cutlass Supreme Indy Pace Car. 
The HUD projects virtual images from 
a high-intensity vacuum-flourescent 
light source onto the inside of the 
windshield. Because the image is in 
the driver's peripheral field of view, 
the driver needn't avert or refocus 
his eyes from the road to obtain per- 
tinent operating information. 

While prototypes only display car 
speed, the '89 limited production run 
will also show turn signals, low-fuel 
warning, and a high-beam indicator. 
The small green numerals of the HUD 
unit are easy to read; however, they 
are all but obliterated when driving 
in direct sunlight. 


Trans Am turns 20 


In celebration of the Trans Am's 
20th birthday, Pontiac will make 1,500 
special anniversary models painted 
white with a camel-colored interior. A 
hot turbocharged 3.8-liter V6, last 
seen in the 1987 Buick Regal GNX, 
will provide 245 hp and a hefty 340 
pound-feet of torque. 

The new-for-'89 Grand Prix will get 
а boost up the horsepower ladder with 
its own turbocharged V6. Two thou- 
sand McLaren Turbo Grand Prix's will 
be manufactured with a 3.1-liter tur- 
bocharged V6 (delivering 205 hp), a 
four-speed automatic, 16-inch wheels 
and tires, red-ore metallic black paint, 
and special exterior decor. 

With all the attention lavished on 
Pontiac and Olds, this shapes up as 
an off-season for Chevrolet. Its one 
new model due during '89, reportedly 
named Lumina, will be a four-door 
sedan version of the GM-10 (Grand 
Prix, Cutlass Supreme, Regal) and 
probably won't appear until summer. 

To tide new-car shoppers over, Chev- 
rolet has a bevy of imported models 
to brag about. All cars produced by 
Chevy'sforeign partners— Toyota, Isu- 
zu, and Suzuki—are now grouped un- 
der the heading Geo. That nameplate 
will encompass four entries for 1989, 
three of which are brand new. While 
these models will be sold solely at 
Chevrolet dealerships, they wear Geo 
identification, with no Chevrolet or 
GM badges whatsoever. 

The Geo Tracker is a four-wheel- 
drive sport utility vehicle manufac- 

Continued 


=== 


Detroit goes global 


Continued == Eu DRE а aaa 


tured by Suzuki in Ontario, Canada. 
Essentially a grown-up Samurai, the 
Tracker has a short wheelbase, a wide 
track, a coil-spring suspension, and a 
1.6-liter four-cylinder engine with ei- 
ther a five-speed manual or an auto- 
matic transmission. Only 12 sales 
areas will offer the Tracker in 1989, 
but it is slated for nationwide distri- 
bution in 1990. 

The Geo Metro is a replacement for 
last year's Suzuki-built Chevy Sprint. 
Powered by a one-liter, throttle-body- 
fuel-injected, three-cylinder engine, 
the micro-car has a highly aerody- 
namic body styling. Economical gas 
mileage will surely be a major sell- 
ing point. 

The Geo Prizm is a kissing cousin 
to the Toyota Corolla. Built in Fre- 
mont, Calif., it will replace the Chev- 
rolet Nova after New Year's Day asa 
1990 model. 

The one carry-over Geo model, the 
Isuzu-built Spectrum, was thoroughly 
overhauled last year. It is back with 
more-modest equipment aimed at at- 
tracting more entry-level buyers and 
those interested in a second car. 

Chevrolet's import binge also brings 
noteworthy performance changes to 
the Corvette. A new six-speed man- 
ual transmission imported by ZF of 
West Germany will immediately re- 
place the four-speed-plus electric over- 
drive that has been used since 1984. 
First and second gears deliver more 
torque multiplication for quicker ac- 
celeration than before, and both fifth 
and sixth are overdrive ratios for 
comfortable and efficient high-speed 
cruising. 

Next spring the Corvette's reputa- 
tion for muscle will take a major hike 
upward with the introduction of a new 
four-cam 32-valve 5.7-liter V8 coop- 
eratively designed and engineered by 
Chevrolet and the Group Lotus PLC 
and manufactured by Mercury Marine 
in Stillwater, Okla. 


Chrysler: K-car adaptation 


Chrysler is in the thick of merging 
its AMC-Jeep acquisitions into one 
smooth-running car- and truck-build- 
ing entity. Nevertheless, for the 1989 
model year, the venerable K-car plat- 
form has been creased and folded again 
to produce a new line of “A-cars” for 
Plymouth and Dodge dealers. The new 
Plymouth Acclaim and Dodge Spirit 
use a wheelbase of 103.3 inches and 
well-proven suspension and power- 
train components mixed in with a host 
of recent developments to create an 
amalgam that Chrysler hopes will 
catch the eye ofthe family-sedan buyer. 
Only one body style is offered: a high- 
roof rounded-corner four-door sedan 
with seating accommodation for either 


four or five passengers. A balance- 
shaft-equipped 2.5-liter four-cylinder 
engine is available as a base, but more 
powerful options include a Mitsubishi- 
made three-liter Уб and a new-for-1989 
turbocharged version of the 2.5-liter 
four-cylinder. The transaxle lineup in- 
cludes a three-speed automatic, a five- 
speed manual, and a new four-speed 
electronically controlled automatic. 

While the A-car offering is not a 
clean-sheet design, these cars are by 
far the most refined of the K-car clan. 
The engineers kept the basic suspen- 
sion and structure used previously, but 
adjusted and tweaked every possible 
variable to tune this new entry for the 
family-sedan market. 

Chrysler's import emphasis will con- 
tinue with a new small car from Mit- 
subishi that Plymouth and Dodge deal- 
ers will sell as a Colt during the 1989 
model year. Jeep-Eagle dealers will 
sell the same basic car as the Sum- 
mit. To check intramural competition, 
Plymouth and Dodge will market only 
three-door hatchbacks while Jeep- 
Eagle dealers will offer only four-door 
sedans. All versions are front drive, 
and a turbocharged 16-valve four- 
cylinder screamer is an available 
option. 

Next spring Chrysler Diamond- 
Star's joint venture with Mitsubishi 
will bear fruit in the form of a new 
US.-built sporty coupe to be called 
Laser at Plymouth dealers and Eclipse 
at Mitsubishi stores. Yet another spin- 
off of the original K-car platform is 
also due late in '89, wearing Chrysler 
New Yorker Fifth Avenue and Impe- 
rial nameplates. 


1989: introduce when ready 


This may not seem like a banner 
year for domestic product launches, 
but that's only because new model in- 
troductions are no longer clumped into 
the month of October. Redesigned cars 
hit the showrooms the instant they're 
ready, even though the timing may be 
out of phase with the traditional fall 
hoopla at dealerships. 

Nevertheless, 1989 will go down in 
motor history books as the year that 
Detroit well and truly acknowledged 
that the automotive world extends far 
beyond U.S. borders. Looking back on 
the '80s, it's clear that the interna- 
tionalization of Detroit is a major ac- 
complishment. Contemplating the 
'90s, it's hard to imagine how Motor 
City could possibly survive without its 
new global strategy. йз 


The author has covered the auto 
industry for 17 years. He has a 
master's degree in mechanical 
engineering. 


At Armstrong we've been 
building toughness into our 
tires for over 75 years. 

Like our Norseman All 
Season. With a road gripping 
tread, a patented Tredloce 
belting system of woven 
aramid, and a 40,000 mile 
limited warranty.* 

See your local Armstrong 
dealer today for the tire built 
tough as a rhino. 


* For complete details contact your 
Armstrong dealer. 
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Horsepower! (continued from 
new cylinder heads and a low restric- 
tion exhaust system. We clocked 8.6- 
second 0-to-60 times with the new 
power plant, compared with 9.7 in an 
earlier test. 

GM has also introduced a new 3.1- 
liter V6, which is essentially a longer- 
stroke version of the old 2.8-liter en- 
gine. The new power plant enhances 
drivability using its greater torque 
range. 

Chrysler didn’t have anything to 
show that was quite as spectacular as 
the efforts at GM and Ford. While the 
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company awaits the arrival of a new 
V6 that is essentially a chopped-off 
version of its bulletproof V8, it has 
been relying heavily on its Mitsubishi- 
built three-liter V6 to fill in power 
gaps. 

Big brother to the rescue 


Meanwhile, a few more chinks in 
Chrysler’s lineup are filled in 1989 
with a new turbocharged 2.5-liter four- 
cylinder that produces 150 hp at 4,800 
rpm and 180 lb.-ft. of torque at 2,000 
rpm. Chrysler’s “Old Paint” 2.2-liter, 


Take 


your 


best shol! 


See the complete 
assortment of ARROW 
fastening tools, staples, 
fasteners, glue stix and 
rivets, available at all 
leading Hardware, 
Home Center, and 
Discount Department 
Stores. 


Arrow Fastener Company, Inc. 
271 Mayhill Street, Saddle Brook, N.J. 07662 
! Distrib Inc ivd. st. 


48 | POPULAR SCIENCE 


in standard and turbocharged ver- 
sions, thus gets a smoothed-out and 
higher-torque big brother. The 2.5-liter 
four-cylinder is also noteworthy in hav- 
ing counterrotating balance shafts to 
smooth it out. 

Applications include a new 2.5-liter 
turbo option for the minivan, a com- 
bination that seems to exist mainly 
because of a developing shortage of the 
Mitsubishi V6. 

In the company of all the high-per- 
formance power plants, Chrysler is in- 
troducing one new engine that stands 
out in the crowd the same way a re- 
cently insulated water buffalo does at 
a tea party. Cummins Engine Co., best 
known for its heavy truck engines, is 
making a 5.9-liter turbocharged, 
direct-injection diesel engine for Dodge 
250, 350, and chassis cab trucks. The 
engine competes with similar truck- 
based diesels offered by Ford and 
Chevy in their larger pickups, but is 
the first with a standard turbo and 
one of the first times direct injection 
has been used outside the commercial 
arena. 

Direct injection vastly improves fuel 
economy, but limits the rpm range of 
the engine. Chrysler mates the slow- 
turning diesel well with gear ratios 
that make it at least quick enough to 
remind you of a drag-racing ox cart. 
It’s also the only vehicle that I have 
ever had to turn off at the fast-food 
drive-in speaker box so they could 
hear my food order. However, it has 
tremendous potential trailer-pulling 
ability, high torque rise, and overall 
durability. 


Only the beginning 


At the end of the tour, I was left 
with the feeling that this was only the 
beginning of a new era in domestic 
engine design. The LT5 engine is like- 
ly a high-water mark for raw power, 
unless Ford is sucked into a flat-out 
horsepower race. But the future still 
holds a new family of engines coming 
from Ford, and a new series of multi- 
valve efforts from GM. Chrysler, like- 
wise, will soon have a variable-geo- 
metry turbocharger to counter Ford's 
new supercharger as well as the afore- 
mentioned V6 and a rumored new 
V10. 

Impressive as the showing was, I felt 
the most glaring no-show was a small- 
displacement domestic engine smooth 
enough to compete with the best from 
Japan and West Germany. But with 
the engines that are on tap for '89, 
it's clear that there's enough power 
here to keep most competition in the 
rearview mirror, along with some 
technological achievements that will 
influence engine design far into the 
future. 


“бау, Smokey—" 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Belt-test update 


In your response to C. Alley's ques- 
tion on seat-belt reliability [July], you 
stated that “a simple test to check a 
seat belt's inertial reel locking mech- 
anism consists of giving the belt a 
sharp, quick tug" to verify lockup. 
This is not a good test and may lead 
owners to needlessly thinking their 
belt systems are defective. Belt retrac- 
tor lockup can only be checked in a 
vehicle by positioning the shoulder 
belt snugly against the chest. With 
the lap-belt portion properly adjusted, 
perform a brake stop at approximately 
5 mph. The belt should catch you and 
lock as you move foward. The proper 
information and techniques are in 
owner's manuals. 
Richard E. Collett 
Design Analysis Engineer 
Ford Motor Co., Dearborn, Mich. 


Sorry about the confusion. There are 
many seat-belt systems, including one 
with a pendulum that controls the 
belt-locking mechanism and one that 
uses a small explosive charge to take 
up any slack in the belt. All require 
periodic checking. The best advice I 
can give is to look it up in your car's 
owner's manual. Thanks for the help- 
ful information. 


Broken head bolts 


T have a 1985 Buick Skylark with a 
four-cylinder engine. Two of the cylin- 
der-head bolts have broken while I was 
driving the car. When I tried to drill 
the broken bolts to accept a stud re- 
mover, I found that only one of them 
was soft enough to be drilled. The 
other one was so hard that I had to 
tap it out with a center punch and a 
chisel. The bolts are installed at 85 
pound-feet of torque. Do you think 
stainless-steel bolts would be better 
for this job than the hardened bolts 
used by the factory? 

G. Bemberg, Miami, Fla. 


It sounds to me as if Buick had a bad 
batch of cylinder-head bolts when they 
built your engine. Head bolts are made 
according to strict specifications for 
material and heat treating, and are de- 
signed to be precisely torqued when the 
engine is assembled. I think you would 
be best off replacing all of the head 
bolts in your engine with new ones 


from Buick. Also, use new gaskets and 
torque the head bolts to factory specifi- 
cations. I bet this cures the problem. 


Rapid brake wear 


Туе replaced the rear-brake linings in 
my 1984 Renault Encore three times 
over 50,000 miles, whereas the origi- 
nal front-brake pads are still in good 
condition. I have never driven the car 
with the emergency brake left on. 

G. Brooks Davis Jr., Houston, Texas 


The next time you service the rear 
brakes, install a set of metallic-com- 
pound linings. They cost more and 
may squeal when they're cold, but they 
will also last a lot longer. 


Shake, rattle, and roll 


I have a problem with high-speed vi- 
bration, which seems to come from the 
front end of my 1982 Ford LTD sta- 
tion wagon. The car has 57,000 miles 
on it, and the steel-belted radial tires 
have about 20,000 miles on them with 
normal wear. At 50 to 55 mph the 
vibration is noticeable in the hood, 
steering, and seats. But at 60 mph the 
vibration fades and is eventually gone. 
Do you have any suggestions? 

Bill Sherman, Miami, Fla. 


There are many possible causes for 
front-end vibration. First, you need 
round, balanced wheels and tires (less 
than 0.06-inch runout up and down, 
and less than 10 ounces out of balance 
side to side). Next, the hubs and brake 
rotors or drums must be in balance, 
so try having the wheels balanced while 
they're on the car. But remember, wheel 
balance can come and go with speed, 
depending on the tire's shape. А bad 
tire can go crazy at 60 mph, clear up 
at 65 mph, and become unstable again 
at higher speeds. On top of all that, 
there should be no play in steering and 
suspension parts, and shock absorb- 
ers must be in working order. Front- 
end alignment settings should be in 
the ballpark range. Here, the wheel's 
caster adjustment is most critical, and 
toe-in is next in importance. 


Rear-axle aches 


I own a 1983 Oldsmobile 98 Regency 
that has a nagging problem with its 
limited-slip differential. On slow turns 
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Now there’ eer for all your cleani 
problems, Simple Green? Whether you're 
cleaning your car or around the house, 
Simple Green's concentrated formula lets 
you clean it all. Degrease an engine, clean 
vinyl tops, wheels, tires, carpets, upholstery, 
driveways, even your hands come clean. 
Around the house clean kitchens, bath 
rooms, appliances, walls, floors, furniture, 
windows and clothing. Non-toxic and bio 
degradable, Simple Green is the only cleaner 
you'll ever need. 


Available at automotive and hardware 
stores everywhere. 


Sunshine Makers Inc. 1€ 


“Say, Smokey—” Continued 


the rear end makes a chattering noise. 
Using a whale-oil lubricant in the dif- 
ferential reduced the noise, but there 
is still a pulsating clanking when mov- 
ing slowly in traffic. Can you suggest 
a cure? 
John B. Rogers 
Stockbridge, Mass. 


It doesn't sound as if you'll find a 
lubrication-chemistry cure for your 
problem. Try checking to make sure 
both tires are the same diameter. Just 
going by the size embossed on the side- 
wall isn't enough. Measure them, be- 
cause they can wear differently. If they 
are the same and the noise persists, 
disassemble the differential and look 
for worn, broken, or loose parts. 


Driving oil disposal? 


The local garages have stopped tak- 
ing my used motor oil. Because I 
have a diesel pickup truck, I was 
wondering if it possible for me to mix 
the used oil in with the diesel fuel 
and burn it in my truck. Would pump- 
ing the diesel-oil mixture through a 
diesel fuel filter before pouring it 
into the tank protect my injectors? 
William J. Grimes 

Winter Garden, Fla. 


If I were you I'd forget that idea about 
mixing spent oil in with your diesel 
fuel. You probably have enough trou- 
ble getting clean, proper diesel fuel 
from gas stations as it is. Spent crank- 
case oil contains a witch's brew of 
sludge, metals, and carbon, and has 
no place being mixed with your diesel 
fuel. Check with the dealer authorized 
by your community's waste-oil disposal 
plan about where and how to get rid 
of your dirty oil. However, disposing 
of used lubricants can at times cost as 
much as the oil itself. If you really want 
a headache, try getting rid of an old 
battery or tires. 


Detergent injection 


Do you have any information about 
the detergents used in regular and 
premium grades of unleaded gasoline? 
I understand that poor-quality fuel can 
easily clog fuel injectors, but are all 
brands the same? And how much is 
enough? How about carburetor/fuel- 
injector cleaners? 

Tom Bissonette, Waterloo, N.Y. 


Your question about gasoline deter- 
gents opens up a real can of worms. 
Every day, it seems, automotive and 
chemical engineers come up with 
changes in additive packages for fuel 


and lubricants. As a rule, the chemis- 
try is proprietary, and companies are 
less than candid about making that in- 
formation available to the public. The 
small orifices used in fuel injectors re- 
quire high-quality fuel and distribu- 
tion parts that are hospital-clean. I 
think it’s obvious these fuel injectors 
are not as trouble-free as carburetors, 
but I doubt that the fuel-injection sys- 
tems we see today are the final word 
on this technology. I expect systems less 
subject to fuel problems to come onto 
the market as the evolution of cars con- 
tinues. As to your question about gas- 
oline additives for cleaning injectors, 
they are about the same as other pre- 
ventive-maintenance chemicals. Some 
are useful in keeping fuel-system parts 
clean, but are ineffective if used after 
the damage is done. Because you have 
no way of knowing the condition and 
contents of the fuel you are buying, it 
is hard to know how much and when 
to use these products. So at best, it's 
a guess. 


Turbo parts fryer 


I have a 1979 Buick Riviera with a 
rebuilt 3.8-liter turbocharged V6 en- 
gine. The driver's-side exhaust mani- 
fold gets red hot and sometimes almost 
white hot. Every time I stop the en- 
gine, it backfires once. I have had the 
car for four years and have had to re- 
place the exhaust-manifold gasket 
twice and spark-plug wires regularly. 
What is the trouble? 

Kenneth R. Snyder, Waynesville, N.C. 


All turbochargers run hot, with some 
parts operating between 1,700 and 
1,850 degrees F. Heat can quickly build 
up in the exhaust if the pipes are un- 
dersized or if there is a restriction. Your 
best bet is to look for a plugged catalytic 
converter, bad muffler, or squashed tail- 
pipe. Open up the blockage and the en- 
gine will be better able to get rid of its 
excess heat. The backfire is most likely 
the hot exhaust system igniting resid- 
ual unburned fuel in the exhaust. As 
for the plug-wire-burnout problem, 
you can get special wires that with- 
stand high temperatures. To reduce 
electrical noise, be sure the replace- 
ment wires are compatible with the ig- 
nition system. If that doesn't help, try 
relocating plug wires away from heat 
sources, or install a small aluminum 
or stainless-steel box to act as a ther- 
mal barrier. 


Got a car problem? Send it to “Say, Smokey—," POPULAR 
Science, 380 Madison Ave., New York, N.Y. 10017. All letters. 
are read, and those of widest interest are answered in this 
column. Due to the large volume of mail, Smokey cannot reply 
to letters not selected for publication. 
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NEW FREE BOOK 
DISCUSSES 


HOW TO 
SELL YOUR 
INVENTION 


Do you have an invention you intend 
offering to manufacturers on a sale or 
royalty arrangement? If so, by all 
means write for our free booklet as a 
guide, whether you do it yourself, or 
employ us to help you. 

It's free for the asking and here are 
just some of the subjects it covers. 

* How to Describe Your Invention so 
Manufacturers will take Notice 

* The Next Step to Take if a Manufac- 
turer Shows Interest 

* Approximate Royalty Rates Man- 
ufacturers are Currently Paying 

* If Your Invention is Sold Outright 
for Cas 

* Or, Part Cash, Part Royalty 

* Submitting Your Invention Before 

Patenting 
Our reason for giving a: information 
we've gathered over our r 20 yearsi in this 
business is simply that we hope you 
read it and employ us at our reasonable 
fee rather than do it yourself. But that 
will be for you to decide. 

But understand, we are not promot- 
ers, developers, brokers. Ours is a tech- 
nical service of writing descriptive 
materials for your invention and select- 
ing the right manufacturers who poten- 
tially should be interested in it. The 
materials we prepare are your property. 

We are not patent attorneys. For 
questions relating to proprietary rights, 
searches, patentability, you should con- 
sult a Registered Patent Attorney. 

But Басі ok to the booklet. We want you 
as a client but only if, after reading it, 

ou think you need us. Otherwise the 
booklet wall shee you how to do it your- 
self. 

Use the coupon below. We'll rush the 
booklet to you. No obligation whatever. 
(But please no drawings or models at 
this point.) 

REFERENCES: Your own bank, at- 
torney or Chamber of Commerce. 

Mail the coupon Today. Please en- 
close $1 for postage and handling. 
Kessler Sales Corp.,Dept. D-710 Fre- 
mont, Ohio 43420. 


г MAIL THIS СООРО 1 


Mr. K. O. Kessler. President 
l Kessler Sales Corporation 
Dept. D-710 Fremont, Ohio 43420 
1 Please mail me the FREE booklet explaining 
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Invention 
Boosts 
Gas 
Mileage 


A device called Platinum 
GaSaver, now offered nation- 
wide, increases the efficiency 
of combustion so effectively 
that your miles per gallon are 
guaranteed to increase signif- 
icantly in gasoline powered 
vehicles. 

The theory behind the GaS- 
aver is the same as its govern- 
ment mandated cousin, the 
catalytic converter, with one 
major difference. Platinum 
GaSaver introduces platinum 
into the engine instead of the 
tailpipe (like the catalytic con- 
verter). Platinum entering the 
engine increases the percen- 
tage of each gallon burning 
from the average 68 percent to 
90 percent. 

With the GaSaver, that 22 
percent will burn in the engine 
instead of the tailpipe where 
the extra release of heat and 
energy is harnessed to drive 
the vehicle. With 22 percent 
more of each gallon burning in 
the engine, 22 percent fewer 
gallons are required. (Actual 
figures may vary.) 

The injector itself takes only 
minutes to install, works on 
both leaded and unleaded gas- 
oline, and increases octane 
rating by 4 points. A higher 
octane rating increases engine 
performance and helps to re- 
duce knocking and pinging. 

Another valuable asset of- 
fered by the GaSaver is the ex- 
tending of engine life by re- 
moving carbon deposits. Car- 
bon deposits are another form 
of unburnt fuel responsible for 
most engine wear. 

Insuring customer confi- 
dence and satisfaction, every 
retail GaSaver carries a 
6-month unconditional money 
back guarantee. 


1-800-537-7427 


6 am - 7 pm (Pacific) Mon-Sat 
NOTE: California vehicle owners - approved by 
Calif. Air Resources Board for vehicles 1983 & 
older (Exec. Order D-134). Not yet approved for 
newer vehicles. 
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Juice sleuths 


In Мау the Beech-Nut Nutrition Corp. 
paid a $250,000 fine to New York State 
to end a case in which the company 
was charged with selling adulterated 
apple juice for babies. The state said 
the "juice" was really apple-flavored 
sugar water. 

A decade ago officials probably 
wouldn't have been able to spot the 
phony juice. But tests developed in re- 
cent years have enabled scientists to 
detect the types and amounts of sug- 
ars and acids present in juices. The 
crooks, aware of these tests, have found 
new tricks. But like biologists who 
seek new pesticides, food experts have 
tried to stay one step ahead of the mu- 
tating juices. 

“Prior to the eighties we had poor 
methodology for picking up juice adul- 
teration, unless it was really flagrant,” 
says Dr. Elmer George, director of the 
food laboratory at the New York State 
Department of Agriculture and Mar- 
kets. But by the time researchers an- 
alyzed Beech-Nut's juice, they had 
new weapons. They had begun testing 
for polyphenolic acids present in real 
juices. They were also measuring the 
relative amounts of sugars using high- 
performance liquid chromatographs. 

"The sugar profile was not typical," 
George recalls. “But the real tip-off 
was the absence of two of the poly- 
phenolic acids." A chemist concocting 
synthetic juice could have stirred in 
the proper acids, he says, “but they're 
quite expensive ingredients." 

In the past, tainted juices usually 
contained cheap syrups made from 
sugar cane and corn. Because sucrose 
from these plants has more naturally 
occurring carbon-13 isotopes than 
does sucrose from juice, many labs per- 
form isotope analyses. “But it didn't 
take the criminal mind long to find a 
way to avoid the system," says Leonel 
Sternberg, a biology professor at the 
University of Miami who studies or- 
ange juice. "They figured out if they 
used beet sugar, which has the same 
amount of carbon-13 as orange juice, 
then the test wouldn't detect the dif- 
ference.” Beet sugar is now the most 
common form of orange juice adulter- 
ation in this country. 

To fight the cheats who use beets, 
Sternberg, with scientists from the 
US. Department of Agriculture and 
the University of California, devised 
a method of measuring hydrogen- and 
oxygen-isotope levels, which are dif- 
ferent for orange and beet sucrose. The 
tests may also be used to check apple 
juice, wine, and honey.—Dawn Stover 


A half-hour after а springtime ava- 
lanche last year near Parpaner, Swit- 
zerland, a woman lay beneath three 
feet of snow. Though unconscious, she 


die 


Radar rescuer эз | 
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one as far away as six hundred feet.” — 
Personal Locators cost $20 a pair = 
and need no maintenance or batter- - 
ies.—Eduardo R. C. Capulong = 


was still alive. Earlier that day, the 
woman had purchased a pair of band- 
agelike strips called Personal Loca- 
tors. Within nine minutes of starting 
a search, a rescue team found her. 
Those strips saved her life. 

The new rescue devices (below) are 
tiny transponders that stick onto boots 
or clothing, enabling rescuers to find 
avalanche victims or lost hikers rap- 
idly, says the maker. They are part of 
an electronic tracking system devel- 
oped by Recco Rescue of Irvine, Calif. 
In use, the locator alters and retrans- 
mits a microwave signal emitted by a 
detector which can be hand held or 
mounted in a helicopter. The detector 
consists of a gunlike directional an- 
tenna, a transceiver, and headphones. 
The antenna picks up the locator's re- 
turn signal and converts it into a tone 


in the headphones. Lights on the an- | 


tenna measure the tone's intensity 
with changes in direction, allowing 
rescuers to home in on the victim. 


“With a helicopter, the detector can | 


scan an area of up to 31,000 square feet 
per minute," says Randolph Clyne, 
Recco president. “It can locate some- 


" = 2 RADAR REFLECTOR 
А detector emits a microwave signal, 


which locators alter and reflect back. 
The return signal can penetrate up to 
30 ft. of snow, says the maker. 
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A traditional finish used to take days to achieve. Now, with 
new WoodSheen by Minwax, you can have the look of a deep, 
hand-rubbed finish in just two hours! Simply wipe it on with 
a cloth—in one easy step, you'll have rich color and a tough 
protective Danish oil finish. New WoodSheen penetrates deep 
into wood, so it highlights the beauty of the grain. And it dries 
| in just two hours! Available in 6 rich colors plus Natural. 

For a free copy of Tips on Wood Finishing write to Minwax 
Co. Inc., Dept. PS-108 , PO. Box 426, Little Falls, NJ 07424. 
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Two-stroke іп Рога” future? 


Ralph T. Sarich, the innovative Aus- 
tralian inventor of a new two-stroke 
engine technology [“Сап the Two- 
Stroke Make It This Time?" Feb. '87] 
may have hit the big time. Ford has 
signed a nonexclusive licensing agree- 
ment that gives it the right to use the 
advanced, stratified-charge two-stroke 
in its products. The two-stroke engine 
produces roughly twice as much power 
per displacement as a four-stroke en- 
gine. Ford has been testing the two- 
stroke in an Escort—the type of car 
that's considered the strongest candi- 
date for a two-stroke. However, it's 
unlikely that Ford will complete its 
testing of the new engine in less than 
five years and offer its first two-stroke 
before the mid-'90s. 

Meanwhile Sarich is offering the 
two-stroke engine to other auto mak- 
ers in the United States, Europe, and 
Japan. General Motors has tested a 
Sarich prototype in an Opel Kadett 
and is known to be seriously inter- 
ested in the engine. 


The power of horsepower 


Remember the long gas lines during 
the two oil boycotts in the 1970s? Re- 
member the great swing by manufac- 
turers to more-fuel-efficient engines 
and smaller cars in reaction to the gas 
shortages? As the 1989 models start 
to roll out of dealer showrooms, it 
would seem that much of that shock 
has become a dim memory. Certainly 
cars and light trucks produced today 
are more fuel efficient than those from 
the early and mid-"70s. In fact, some 
of today's vehicles get more than twice 
the mileage the older vehicles got. But 
clearly the urgency for ever more miles 
per gallon is waning, and car buyers 
in increasing numbers are opting for 
higher-horsepower vehicles capable of 
higher speeds. In fact, there are de- 
finite signs of a new horsepower race. 
Two symbols of this new urge for speed 
are shown on our cover this month: 
the Chevrolet Corvette 32-valve V8 
and the Ford/Yamaha 24-valve V6 for 
a special high-performance Taurus. 
Both engines are able to produce an 


incredible amount of horsepower per 
liter and seem to take advantage of 
every trick the car makers have 
learned about combustion engineer- 
ing. For specific details see Dan Mc- 
Cosh's report, “Horsepower!” 

Does all this mean that fuel econ- 
omy doesn’t matter anymore? The an- 
swer in my view is that fuel economy 
still matters to most drivers, but to a 
small, passionate few, power conquers 
all. 


Last of the diesels 


Another rapidly vanishing symbol of 
the fuel shortages is the diesel engine. 
During the 1970s and early 1980s, die- 
sels were in high demand because of 
their fuel economy. During the 1982 
model year, Daimler-Benz sold four 
diesel-powered cars for every gas- 
powered one. Detroit, which had never 
done much diesel-engine development 
for cars, imported diesels from Japan 
and Europe and tried hard to match 
the diesel offerings of imports. Now 
all that is history. In fact, for 1989 
there will be only one diesel-powered 
passenger car offered in the United 
States—the Mercedes 190. 


EI Niño and global warming 


Last summer's unusually high tem- 
peratures spurred much speculation 
that the torrid spell was related to the 
greenhouse effect predicted by some 
scientists. The greenhouse effect is a 
global warming trend caused by an in- 
creasing volume of carbon dioxide and 
other gases in the atmosphere [“The 
Carbon Dioxide Dilemma,” Feb. ’82]. 
The scorching atmosphere of Venus is 
the classic so-called “runaway” green- 
house environment. 

But a researcher at the University 
of Colorado at Boulder’s Cooperative 
Institute for Research in Environmen- 
tal Sciences suggests two El Nino 
events in 1982 and 1986 [“Solving the 
Puzzle of El Nino," Sept. '86] may have 
caused last summer's record high 
temperatures. And, says researcher 
George Kiladis, an "anti-El Nino 
event”—a cooling of the tropical Pa- 
cific—will most likely cause a drop in 


the global temperatures next year. 

“I'm suggesting that part of the 
global warming we've seen might be 
due to El Nino and not carbon diox- 
ide because we haven't had an anti-El 
Nino since 1975," says Kiladis. “I’m 
not saying there's no greenhouse ef- 
fect, but I don't know how you can say 
the drought this year is from carbon 
dioxide but other droughts weren't." 

Kiladis also points out that models 
of greenhouse warming say Earth's 
temperature should climb faster near 
the poles than near the equator. But 
most recent global warming has oc- 
curred in the tropics. 

*We are looking for a pretty good 
anti-El Nino in 1988-’89,” Kiladis 
says. “If someone asked me what the 
winter would be like in central Can- 
ada, Га say it probably will have a 
colder than normal winter. The south- 
eastern United States is another place 
there's a pretty good signal. I'd expect 
a warm winter there.” The accuracy 
of such predictions? About 75 percent, 
Kiladis says. 


Probing muscle fatigue 


University of California Medical Cen- 
ter, San Francisco, researchers are 
using the magnetism and radio waves 
of magnetic-resonance spectroscopy 
(MRS) to find the chemical reasons 
muscles get tired ["Sharpest Look Yet 
Inside the Body," June]. The non-in- 
vasive technique may yield secrets 
that could benefit athletes, musicians, 
and even victims of multiple sclerosis 
and muscular dystrophy. MRS allows 
researchers to ferret out the chemical 
makeup of muscles—something scien- 
tists could only accomplish by biop- 
sies. MRS helps researchers create 
chemical *maps" of muscles that can 
be viewed on a cathode-ray tube. One 
major finding is that tired muscles 
build up large amounts of phosphate. 
Dr. Robert Miller, one of the research- 
ers, says, "Ours is the first work to 
suggest a role for phosphate in human 
fatigue." 
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How does it feel to hover in the air like a 
hummingbird and then lightly touch down? 
Take a spin in a Harrier jump jet with a 
POPULAR SCIENCE editor and find out. The 
British Aerospace Harrier made its mark 
during the Falklands War, when a British 
force equipped with the unique STO/VL 
strike fighters recaptured the disputed ar- 
chipelago. Now redesigned by McDonnell 
Douglas into a more capable aircraft, the 
Anglo-American AV-8B Advanced Harrier 
II gives U.S. Marine Corps aviators unpar- 
alleled flexibility in mounting attacks on 
enemy ground troops and fighter aircraft. 
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onstration.” Even through the helmet, the intercom's 

squawk barely cuts through the scream of the 21,450- 
pound-thrust turbine spinning mere feet behind my ejec- 
tion seat. I reach down to turn up the volume. “Our mis- 
sion is to bomb a target ship out in Chesapeake Bay.” 

Unseen in his cockpit in front of me, McDonnell Doug- 
las chief production test pilot Jackie Jackson continues 
the disembodied monologue: “Once I complete the engine 
check, we're going to do an STO—a short takeoff, a roll of 
maybe five hundred feet or so—just as if we were carry- 
ing a full load of external stores—bombs, missiles, fuel 
tanks. You can follow along with me on the multipurpose 
display.” 

The piercing whine grows louder as Jackson, a jovial 
ruddy-visaged former Marine Harrier pilot, punches up 
the throttle and the huge vectored-thrust turbofan spools 
up. Meanwhile, the left cathode-ray tube (CRT) on the 
instrument panel comes to life and starts paging fitfully 
through flashing columns of emerald numbers. Though 
inscrutable to me, I know that each 
readout tells Jackson something 


T his is no air show, Steve. It’s a combat capability dem- 


about how the Rolls-Royce Pegasus 11 jet engine is running. 

Out beyond the dark-tinted helmet visor, the rubber ox- 
ygen mask, and the big bubble canopy overhead, the low 
brick buildings of Quantico (Va.) Marine Corps Base squat 
below dun-colored clouds. No other airplanes are visible. 
The runway is too short, Jackson had told me earlier. Only 
helicopters here, including, notably, the president's pris- 
tine Marine chopper limos. But the strip is not too short 


- — й < 
PoPuLAR Science editor Steve Ashley (above) boards the 
two-place TAV-8B Advanced Harrier II trainer. The Harrier 
П in the photo at left demonstrates hovering on jet exhaust. 
The sequence of three photos bottom left shows test pilot 
Jackie Jackson landing the Harrier II trainer, with author 
Ashley in the back seat, on a helicopter pad. 


for what we're riding—a two-seat training version of the 
Harrier II jump jet, the world's most advanced short take- 
off and vertical landing (STO/VL) aircraft. 

The green engine display slows its blinking and the in- 
tercom squawks once more, “ОК. You all set?" 

Already, the butterflies are doing figure eights in my 
gut and sweat pours from every pore. Funny... strapping 
in only minutes before clad in my fatigue-green flight suit, 
webbed chute harness, inflatable g-suit leggings, crash hel- 
met, and mask, I imagined myself a medieval armored 
knight mounting his steed for a joust. Now I feel more 
like a greenhorn rodeo cowboy straddling his first buck- 
ing bronco just before the gate swings open. 

For a moment I survey the cluttered bathtub of the back- 
seat cockpit. It's chock full of switches, buttons, levers, 
pedals—most of which I dare not touch. I give especially 
wide berth to the engine throttle lever and the knobbed 
exhaust nozzle angle lever near my left hand, and even 
wider berth to the yellow-and-black-striped ejection-seat 
trigger and control stick that protrude between my out- 
stretched legs. 

My eyes focus on the head-up display (HUD)—the graph- 
ics data screen that's superimposed on the wind screen. 
It's like looking through your car's windshield and seeing 

Continued 
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the speedometer as well as the road up ahead. In addition 
to digital readouts indicating airspeed, heading, altitude, 
rate of climb, g forces, and distance to navigation way 
points, the holographlike image shows rows of tic marks 
Jackson calls a flight path/pitch ladder. There's a small 
white airplane symbol—he calls it the velocity vector—in 
the center. It reminds me of a video-game screen... ex- 
cept that this game is for real. 

Emerging from my split-second reverie, I manage to re- 
spond, dredging up my best Chuck Yeager-imitation drawl: 
“All set. Let's go.” 

“ОК. Here we go!" the squawk replies. I grab for the lip 
of the cockpit's side walls. 

Up front, Jackson makes a final check to see whether 
the Harrier's oversize and slotted high-lift STO wing flaps 
are in position. Then he simultaneously releases the brake 
and slams his throttle lever forward to full power. With a 
start, the Harrier accelerates down the runway, forcing 
me into my seat. When the HUD's airspeed indicator reads 
83 knots (as slow as some Cessnas, he notes), Jackson 
pops the nozzle angle lever to the preset STO stop posi- 
tion and pulls back on the control stick. In unison, four 
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fuselage-mounted exhaust exit nozzles swivel from full- 
aft (zero degrees) to 55 degrees downward, directing the 
big engine's thrust toward the tarmac. 

Like a great mottled-green grasshopper bounding into 
the air, the Marine jump jet leaps skyward on a mixture 
of engine thrust and wing lift. Jackson gingerly eases the 
nozzle lever back to zero degrees, thus rotating the ex- 
haust nozzles back to full aft—"nozzling out" it's called. 
The plane continues its 45-degree-angle climb. 

In the meantime, my cockpit world and I have been cat- 
apulted abruptly into the sky. Quickly, I rotate the volume- 
control knob down to avoid having the pilot hear me 
hyperventilating. The HUD's little white airplane symbol 
rushes up past the long column of tic marks. Rate of climb: 
12,000 feet per minute. Plastered back into the seat as I 
am, there's not much else to do besides hold on and watch. 
And the view through the raised cockpit's domed canopy 
is breathtaking. Visibility is excellent; it's almost as if 
you're flying without an airplane around you. 

In a half minute the plane breaks through the cloud 
cover and into dazzling sunlight. Jackson levels off. Look- 
ing down, I can still see the airfield about a mile below. 
Some escalator ride, I decide. Relaxing a bit, I realize that 
T've got a death grip on the cockpit walls. Jackson checks 
in while I work to disengage my cramped hands: “You 
know, Steve, no other airplane in the world can take off 
like that... Steve? You OK... ?" 

In the early 1980s the U.S. Marine Corps embarked on a 
$4.5-billion program to purchase over 300 AV-8B Advanced 
Harrier 115 from the joint manufacturers, McDonnell Doug- 
las Corp. and British Aerospace Ltd. It would like to have 
more. The ability of this second-generation STO/VL bomb 
truck to get aloft from a short (less than 1,000-foot-long) 
airfield, deliver up to 9,200 pounds of ordinance with ex- 
treme accuracy, and then land vertically on an unimproved 
forward site for rearming and refueling makes it valu- 


able to the Corps for rapid-response close air support of 
ground troops. 

A revolution in aviation since it first flew in 1966, the 
original British Aerospace Harrier jump jet, the first op- 
erational STO/VL strike fighter, earned its wings during 
the 1982 Falklands War. Exploiting its unique ability to 
operate from small aircraft carriers and container ships 
like a helicopter, it became “the hero of the Falklands.” 
During those years the Marine Corps flew U.S.-owned Har- 
riers under the designation AV-8A. 

Its successor, the AV-8B Advanced Harrier II bears 
more than a passing resemblance to 
its famous forebear: It shares the 
high-mounted and drooping swept 
wings; the downward-canted tail 
planes; the big body-hugging air in- 
takes; the four swiveling engine ex- 
haust nozzles tucked under the wings; 
the low-speed-maneuver reaction-co 
trol jets at the wingtips, nose, and tail; 
the bicyclelike undercarriage with the 
stalky outrigger wheel units trailing 
the wings; and the odd, nose-up crouch 
of the aircraft when on the ground. 

But, in fact, almost everything on 
the plane is new and different. “The 
AV-8B looks a lot like the original Har- 
rier and it uses the same operating 
fundamentals,” says Ed Harper, re- 
tired vice president and general 
manager for the McDonnell Douglas 
Harrier II program. “It just uses them 
a lot better.” As such, the Harrier II 
is a happy compromise, experts say, 
taking a sound fundamental design 
and adding a quarter century of technological progress 
and a decade and a half of operating experience. The new 
aircraft can carry more weapons, fly them farther, and 
deliver them more accurately. 

There are many improvements. Graphite-epoxy compos- 
ites have been used in the wings, parts of the fuselage, 
and tail to save weight without compromising strength 
and fatigue resistance. For instance, the composite wing 
weighs 330 pounds less than an all-metal wing. The Har- 
rier II sports a larger wing with a super-critical airfoil 
shape that accommodates more fuel inside (the original 
Harrier was notoriously short legged) as well as more py- 
lons for weapons and fuel. Lift improvement devices—un- 
derbody air fences that form a “box”—capture reflected 
thrust to augment lift for vertical takeoff and landing. 
The forward fuselage was redesigned for greater visibil- 
ity, and the cockpit has the latest in avionics systems. 
The engine air intakes were reconfigured to provide more 
takeoff thrust, more efficient cruising, and allow the en- 
gine to run cooler and so last longer. A highly accurate 
bombing system was incorporated. Leading-edge root ex- 
tensions were installed, which add to the AV-8B's ability 
to make tight turns, and thus to its ability to maneuver 
in dogfights. An on-board oxygen generating system, a 
“molecular sieve” that strains oxygen from engine exhaust, 
was added to eliminate the weight of oxygen tanks. 

Trundling out at 250 knots over the Chesapeake on a 
course for the restricted area at the Naval Air Test Cen- 
ter near Patuxent River, Md., Jackson leads me through 
what he calls the Harrier's “Star Wars" cockpit avionics. 
Communications, navigation, weapons, and other key con- 
trols are all on one touch pad on the center console. What 
was intimidating mere minutes before turns out to be rel- 
atively simple: Touch a button to bring up a menu dis- 
play on a CRT screen. Select a menu item, then you 


press some other buttons to manipulate the chosen data. 

It’s a big change over the original, he tells me: “For 
example, in the old AV-8A Marine pilots used maps, 
compasses, and stopwatches. That's all gone now. Push a 
button, and the computerized inertial navigation system 
tells the pilot his headings, his distance to selected way 
points, and his time to the target.” 


Hold that stick 


Now that I'm just starting to get comfortable with flying, 
Jackson decides to liven things up a bit: *How'd you like 
to take the stick?" Gulp. "Sure, what 
do I do?" I reply uneasily. "OK, first 
put your right hand on the stick and 
your left hand on the throttle. Now 
when I say, ‘You’ve got the stick,’ you 
say, Туе got it, and ГЇЇ hand it off. 
After that, just keep her steady with 
real light movements on the stick. She 
handles like a Corvette —very respon- 
sive. Just make sure the airplane sym- 
bol in the HUD stays in the center. 
OK?" “ОК,” I answer, thinking that 
Jackson must be very brave to let me 
fly this thing. 

"You've got the stick.” "I've got it.” 
Up ahead in the front cockpit, a pair 
of green-gloved hands reach up to the 
top of the canopy. Startled, I suddenly 
realize, I really do have it! A strange 
feeling of power comes over me: I’m 
flying a $13-million death machine 
across the sky! And it’s pretty easy to 
keep the plane on course. Move the 
stick a bit to the left, and the plane 
moves to the left. Move it a touch forward, and the plane 
dips down some. The trick is to compensate for drift with- 
out overcompensating. It’s altogether exhilarating. I’m 
hooked, line and sinker included. 

While I timidly imitate Tom Cruise in Top Gun, Jack- 
son lectures, “The AV-8A had a lot less lateral stability 
because the wing was smaller. Plus the stability augmen- 
tation system [SAS] in the A dropped off the line at two 
hundred fifty knots... you were flying airframe above that 
speed. In the AV-8B, the SAS stays on line throughout the 
entire flight envelope. The B is eighty percent easier to 
fly than the A.” I recall one pilot telling me that “flying 
an AV-8A was like standing on a beach ball.” “Would you 
have allowed me to fly an A like this?” I ask. “No way,” 
comes a curt reply over the intercom. 

Jackson continues the tour. “You’re also demonstrating 
the HOTAS—hands on throttle and stick—arrangement 
McDonnell Douglas engineers have developed. It means 
that you can transmit on the radio, select your weapons 
and your sensors, and engage the flaps and speed brakes 
without ever taking your hands off the throttle and stick. 
That's a nice piece of technology. The pilot doesn't have to 
look back inside the cockpit to find a switch, for instance.” 

Jackson asks to reclaim the controls, so I hand them 
back, allowing myself a sigh of relief. But, of course, the 
fun's not nearly over. 


G-whiz 


*How about pulling some g's?" Dead air for a reply. "Don't 
worry, I'll take it easy, we'll build up to it,” Jackson says. 
"Sure," I agree laconically. Girding for this latest trial, I 
plant myself firmly in the seat, my hands once again clutch- 
ing the lip of the cockpit. 

“OK, here we go.” Immediately, I’m pressed into the seat. 

[Continued on page 112] 
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-2-WHEEL DRIVE! 


A whole flock of all-wheel-drive cars is on the road, so 
why not a both-wheel-drive motorcycle? 

That's part of the reasoning behind the Nuda, a new 
concept bike Suzuki Motor Corp. unveiled at last year's 
Tokyo Motor Show [‘‘Ultimate Technocars,” Feb.]. While 
much remains to be learned about what benefits tw: 
wheel drive may ultimately bring to motorcycles, Suzuki's 
engineers feel that it does offer several. Providing power 
to both wheels, they believe, can enhance stability dur- 
ing straight-line acceleration and cornering, as well as 
improve traction on unpaved surfaces. 

The Nuda is built around a version of Suzuki's exist- 
ing GSX-R 750-cc engine that's been equipped with elec- 
tronic ignition timing and fuel injection. But that's where 
the similarity to today's motorcycles ends. Instead of con- 
necting to a chain or rear-wheel drive shaft, the trans- 
verse four-cylinder engine's output shaft drives a bevel 
gear which in turn powers two counterrotating drive 
shafts—one leading to each wheel. Spinning the drive 
shafts in opposite directions cancels out their torque re- 
actions, say Suzuki engineers. 

Potential tire-scrubbing problems caused by the two 
wheels rotating at slightly different speeds in turns are 
overcome by a viscous coupling located between the en- 
gine and front drive shaft. (Several all-wheel-drive cars 
use similar limited-slip devices.) 

The Nuda's one-sided swing-arm-type front suspen- 
sion encloses the drive shaft and locates the front-drive 
hardware inside the deeply dished (concave) carbon-fiber 
wheel. The suspension arm runs along the left side of 
the bike and attaches to a kingpin upon which the wheel 
pivots for steering. Suzuki's previous FalcoRustyco show 
bike [“РиќигеБіке,” Feb. '87] used a similar front-end 
arrangement to avoid diving during braking. The Nuda's 
front brake is novel in that its disc attaches to the wheel 
rim—rather than to the hub—with the brake caliper 
pinching the disc from the disc's inner diameter. 

When the Nuda banks into a turn, the seat swings 
slightly to the right or left to make it easier for the rider 
to shift his weight for good balance. The headlight coop- 
erates by altering its beam direction to track the inside 
of a turn, improving illumination and reducing glare for 
oncoming vehicles. 

The bike's monocoque “body” consists of two half 
shells built up from carbon-fiber honeycomb material; the 
front and rear inboard shock absorbers reside underneath. 
A slot in the instrument panel (inset below) accepts a 
credit-card-type ignition key that initiates automatic sus- 
pension adjustments tailored to the rider's weight. 

With its second show bike in as many years, Suzuki 
provides another tantalizing peek at where motorcycle 
design may be headed. But that name! Only the Japan- 
ese could come up with a cycle that uses "the beautiful 
nude body as the motif of its design." —Stuart F. Brown 
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Skip the mailman: Send 1еї- 
ters, notes, pictures, and draw- 
ings anywhere instantly for 
the price of a phone call. New 
ways to "read" your docu- 
ment make facsimile—fax— 
machines small, fast, easy to 
operate, and usable in your 
home, office, or even your car. 


Dont mall it... 


AXIT 


By DAVID ELRICH 
Photos by John B. Carnett 


FAX Message 


THECOMPLETEPC 


lab in New Jersey, looks at me incredulously. 
"Watch this." 

He gingerly reaches under a ream of papers piled on his desk 
and lifts them to expose a book-size box. "Forget the mail," he 
says. "Forget the computer. This little box has changed the way 

I work." Pugliese finds a scrap of paper that's scribbled with quick 
revisions he'd like to see on a report, pushes it into the box, and 
a button. I hear a slight whirring sound, and in seconds the 


M ail it?” Ralph Pugliese, manager of a medical testing 


Лу colleague across town is now looking at my notes and draw- 
ays Pugliese with a smile. Then he laughs. “You'd still be hunt- 
a stamp." 

gliese's light-speed delivery service comes from a facsimile—fax— 
machine, a clever box that sends documents from one place to another via 
standard phone lines. Put a piece of paper in your fax at one end, and the 


Plug-in fax ci it board from The 


КЕТКЕ ИГ НН К receiving fax machine makes a duplicate of it at the other end. Time? “Less 
your personal computer. than thirty seconds,” says Pugliese. “That even makes overnight mail seem 
graphics files can be sent. Incoming silly.” And it makes overnight prices ridiculous. Because fax machines use the 
ments can be stored, printed, telephone line, the delivery cost—across town or across the country—is the 

or displayed on the screen. same as the price of a phone call. 
A new idea? Hardly. In 1842 Scottish inventor Alexander Bain theorized 
Continued 
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CIS FAX MACHINE 


CCD fax system (top) requires a larger enclosure to provide the 
correct distances between light source, mirrors, lens, and CCD. 
Above, the CIS system uses a row of LEDs as a light source. Ordinar- 
ily, the reflected light is routed to detectors via fiber optics. The Canon 
model shown places a single lens and detector up at the LED array. 


the first fax machine. Over 100 years 
later, а 1947 issue of POPULAR SCIENCE 
explained how a refrigerator-size fax 
system could send and receive pictures 
via radio. But while the basic idea has 
been the same over the years, only re- 
cently have fax machines begun to be 
accepted as desk-top partners. Why? 

Bulky optical devices in earlier ma- 
chines have been replaced by thumb- 
nail-size CCDs (charge-coupled de- 
vices) to “read” documents; critically 
aligned mechanics have been made ob- 
solete by light-carrying fiber optics; 
and digital electronics coupled with 
new modem technology help the ma- 
chines work at high speeds over a 
variety of telecommunications net- 
works—including cellular. 

The result is a fast, easy-to-use tool 
for your home or office (or car) that 
can change the way you do business. 


Fax fix 


“There are two types of scanning 
in facsimile machines,” says Ron 
Roberge, marketing manager for the 
facsimile division of Mitsubishi, “CCD 
and contact image sensing [CIS].” 

CCD machines use the tiny CCD 
imager found in camcorders to “see” 
the paper. “A fluorescent tube illumi- 
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nates the sheet," says Roberge. "Its 
image is picked up by an array of mir- 
rors that bounce it into a lens and onto 
the surface of the CCD.” Electronics 
in the fax scan the CCD, converting 
the image's light and dark picture 
elements— pixels— into representative 
voltages used for transmission. 

The CCD fax eliminates much of the 
scanning mechanics once needed for 
the earlier photo-optical machines, 
and is the most common type now 
available. But it's still not as compact 
as it could be. "The optical path be- 
tween the fluorescent tube, mirrors, 
and lens must be at a set distance," 
says Roberge, “so the unit is bulkier 
than one using contact image sensing.” 

Developed by Mitsubishi and Mat- 
sushita, CIS uses a strip of 200 LEDs 
that stretches across the document. 
“The strip actually touches the paper,” 
says Roberge. The light from each of 
the LEDs is reflected by a single mir- 
ror into a matching fiber-optic link 
that carries the light to the electron- 
ics’ light-detector circuitry. “There are 
no set distances,” says Roberge. “The 
fiber-optic cable can be twisted, bent, 
and formed in any shape for a com- 
pact design.” (Canon does it a bit dif- 
ferently; see drawing.) 


Result: “The box doesn’t get in my 
way,” says Pugliese, as he shoves his 
tiny fax into a corner of his desk. And 
prices, while presently starting at 
about $1,000, are expected to plum- 
met (some say to as low as $300 within 
a year) once all the new technology is 
used in mass production. 


Faster fax 


“It sets up in minutes,” explains Mi- 
chael Keating, senior account execu- 
tive for Porter/Novelli Public Relations 
in Chicago. “You just plug in the ma- 
chine’s AC cord and modular phone 
cable.” 

Using a fax is just as easy. Dial the 
number of the receiving fax, place a 
document in your machine, and press 
the start button. From then on, the 
two faxes do the work. 

“When a major corporation has news 
we can notify the press immediately,” 
says Keating. “There’s no time lag, 
and the information is as up to the 
minute as possible.” 

As Keating’s press release is read 
by his fax, the document’s image is 
converted into tones for analog phone- 
line transmission in the same way 
a computer’s data are converted by 
a modem. At the receiving end, the 
tones are decoded back into pixels. 
Depending on the fax model, an in- 
ternal thermal print head (for use 
with heat-sensitive paper) or a ther- 
mal-transfer print head (for standard 
bond paper) reprints his release. 

The speed by which a document is 
sent varies. Like a computer modem, 
fax machines are rated in bits per sec- 
ond (bps). The new fax machines rival 
the latest modem models working at 
up to 9,600 bps. At that speed, the 
minimum amount of data a fax needs 
to reproduce a picture could be sent 
in about 12 seconds—and some man- 
ufacturers make that claim. “But don't 
believe it,” warns Toshiba’s telecom- 
munications systems marketing man- 
ager, David Bergevin. “The numbers 
are like EPA figures for gas mileage,” 
he says. “It only happens under opti- 
mum conditions, which are a rarity.” 

Optimum conditions means no line 
noise (unlikely) and both sending and 
receiving machines working at the 
higher 9,600-bps speed. (Most new 
machines, called Group 3, use this 
speed, but many Group 2 machines, 
which work from 2,400 to 7,200 bps, 
are in use.) 

Speed can be affected in other ways 
too. Julia Shepps owns a small ad 
agency in New York, and she regularly 
faxes ads between clients and news- 
papers. “From an eight-hour turn- 
around, it’s become just five minutes,” 
she says. “I couldn't be without it,” 

[Continued on page 101] 


About 850 tornadoes occur annually 
mostly in the dozen 
"tornado alley? 
Armed with new portable devices, 


in this count 
states known 


meteorologists are finally learning 


what happens inside the violent 
twisters. The new data will improve 
forecasting and save lives. 


By GODE DAVIS 
The author, a meteorologist, is an associate mem- 
ber of the American Meteorological Society. 


s dusk approached on May 8, 1986, Randy 
Ac stood in his front yard in Edmond, Okla. 

He peered anxiously toward the southwest and 
noticed what meteorologists call a wall cloud 
matic lowering of a thunderstorm's cloud ba 
was blac ind getting closer,” Hogan re- 
calls. Seconds later a sinuous funnel dropped from 


, ominous 


the cloud to the ground—a tornado. “It was head- 
ing for our street," he says. He ran indoors and 
herded his family into the bathroom. “I laid the kids 
face down in the tub and covered them with pillows," 
says Hogan 
The Hogans were terrified by a low-pitched rum- 
bling sound that seemed to surround them. A tre- 
mendous crash followed as the Hogans' roof was 
ripped off and a 2V»-ton pickup truck was hurled 
into the children's bedroom. *We found the cab parked 
on my daughter's bed," Hogan says. A moment later 
Continued 


ILLUSTRATION BY DEAN ELLIS 


the tornado had passed. “Here we were,” he remembers, 
“sitting outdoors in the pouring rain in the midst of what 
a few moments before had been our home.” 

Lucky to be alive, the Hogans are survivors of a strong 
F3 tornado (see box, Measuring Tornadoes). Edmond, a 
suburb of Oklahoma City, lies in the Midwest corridor from 
Texas to Wisconsin, where tornadoes are most prevalent. 
The town is only a few miles from Norman, where re- 
searchers from the National Severe Storms Laboratory 
(NSSL), the University of Oklahoma, and the National 
Weather Service are working to improve the forecasts and 
warnings of severe storms. 

In recent years, researchers using pursuit vans that carry 
portable radar equipment and sensor-equipped balloons 
have been able to intercept storms in the field, measuring 
variables they couldn't study before—like the speed of 
winds that are rotating inside a tornado. And in the labo- 
ratory, researchers studying simulated tornadoes are test- 
ing new ways to calculate the strength of the swirling 
winds. These data, when combined with information gath- 
ered by meteorologists who are monitoring storms from 
weather stations, should give researchers a detailed model 
of tornado behavior, which will help them predict the ar- 
rival of violent storms—hours in advance, perhaps. To 
learn how the new tools are being used, I visited the re- 
search centers in the heart of tornado country, and even 
went along on a tornado chase. 


Born in the U.S.A. 


Tornadoes can strike anywhere in the United States, 
which has more tornadoes than any other country. (A tor- 
nado is any rapidly rotating column of air that touches 
the ground. In the air, it's called a funnel cloud.) Torna- 
does are most apt to occur during the late afternoon and 
evening hours in the spring and fall, when the air is least 
stable. 

"First there has to be a favorable area for thunderstorms 
to form—an unstable air mass in which the wind direc- 
tion turns with height," says NSSL meteorologist Dr. Ed- 
ward Brandes. “If the air is then lifted by a passing cold 
front or rises because of daytime heating, a mesocyclone—a 

Continued 
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AUTOMATED. 
WEATHER STATION 


INSIDE A TORNADO 


Tornadoes almost always begin with mesocyclones, severe 
thunderstorms containing rotating updrafts of warm air. 
When these updrafts occur in the relatively rain-free right 
rear portion of a storm, they can draw in air from cool down- 
drafts trailing the storm and form funnel clouds. Those that 
touch down become tornadoes. Sometimes suction vortices, 
fierce miniature twisters 30 to 100 ft. across, swirl around 
the main funnel. Scientists study tornadoes with satellites, 
stationary and mobile laboratories containing a variety of 
instruments, radiosondes, and Doppler radar. 


RADIOSONDE 
(CARRIED BY 
WEATHER 
BALLOON) 


MESOCYCLONE. 


SUCTION 
VORTI 


STRONG ROTATING UPDRAFTS 
( R AIR) 


RAIN AND LARGE HAIL SHIELD 


severe thunderstorm with a powerful rotating updraft 
—may develop.” 

With few exceptions, tornadoes are born in mesocyclones. 
Once they spot a mesocyclone, forecasters know they're 
dealing with a fierce storm that produces ‘/s-inch-diameter 
hail and winds blowing at a minimum of 60 mph. Says 
NSSL meteorologist Doug Forsyth, “It also means there's 
a fifty-fifty chance of a tornado." 

Meteorologists aren't sure why some mesocyclones pro- 
duce tornadoes and others don't. And though they've 
learned from video recordings and direct observations that 
tornadoes almost always form in the right rear quadrant 
of a severe storm, they don't know why. But they've learned 
a great deal since the early 1970s, when they first began 
chasing tornadoes across the plains with scientific instru- 


A second screen shows velocity. “It’s telling us whether 
particles are coming toward or going away from the 
radar,” he continues. The last screen gives an indication 
of turbulence. 

Before forecasters began using Dopplers, they relied on 
reports radioed or phoned in by cooperating observers. Be- 
cause some spotters were poorly trained, up to 80 percent 
of the tornado reports received were false alarms. All too 
often, lead times simply didn’t exist. “By the time hook 
echoes might appear on ordinary radar, the tornado al- 
ready existed,” Forsyth says. “Using Dopplers, we now have 
up to twenty minutes lead time.” 

But for most forecasters Dopplers aren't yet available. 
“There are a limited number of Dopplers operating in the 
entire country, and most of them are smaller, five-centi- 


ments [Sept. '73]. 

For one thing, meteorologists have 
learned that tornado wind speeds don’t 
exceed 300 mph. And they've discov- 
ered that although a tornado's atmo- 
spheric pressure may be as much as 
100 millibars lower than the surround- 
ing air pressure, that isn't enough to 
make a building explode. So it isn't 
necessary to open your windows when 
a tornado approaches. 

But there's still much that meteo- 
rologists don't understand about tor- 
nadoes. What triggers them? Is light- 
ning a factor? Why are most torna- 
does relatively weak while a few are 
monsters? Why do some have longer 
damage paths? Do wind speeds change 
during a tornado's lifetime? Does a 
mile-wide tornado have stronger winds 
than a smaller tornado? 


Dishing up the data 


To answer these questions, tornado 
researchers are using Doppler radar 
devices, their most important tools. 
There are several sizes of Doppler ra- 
dars, including large stationary dishes 
and smaller portable ones. All emit. 
microwaves that are reflected back to 
a receiver by moving particles, such 
as water droplets or hail. 

Conventional radars can detect 
thunderstorms, but they can't tell me- 
teorologists whether a storm's winds 
are rotating. Doppler devices can iden- 
tify a mesocyclone. Dopplers can also 
spot wind shear—sudden gusts near 
the ground. And vertical wind shears 
may indicate a likelihood of tornado 
development two to four hours before 
it occurs. 

A 30-foot-diameter dish antenna on 


MEASURING TORNADOES 


The Fujita, or F-scale (named for Dr. T. Theo- 
dore Fujita, a professor of meteorology at the 
University of Chicago), is the standard mea- 
sure of a tornado's relative wind strength and 
damage potential. The lower end of the scale 
can also be used to assess other types of 
violent winds, such as micro-downbursts and 
gust front phenomena. Most tornadoes are 
FO or F1. Less than one percent аге F4 or F5. 


FO or F1 = WEAK TORNADO 

FO (40-72 mph): Light damage. Will do 
‘some damage to chimneys, break branches 
off trees, push over shallow-rooted trees, 
‘and damage sign boards. 

Е1 (73—112 mph): Moderate damage. 
Will peel surface off roofs, overturn mo- 
bile homes or push them off foundations, 
and push moving cars off roads. 


F2 or F3 = STRONG TORNADO 
F2 (113-157 mph): Considerable dam- 
age. Will tear roofs off frame houses, 
demolish mobile homes, push over box- 
саг, snap of uproot large trees, and turn 
light objects into missiles. 

F3 (158—206 mph): Severe damage. Will 
tear roofs and some walls off well- 
constructed homes, overturn trains, up- 
root most trees in a forest, and lift and 
throw heavy cars. 


F4 or F5=VIOLENT TORNADO 

F4 (207-260 mph): Devastating шаар) 

Will level well-constructed homes, blow 

poorly constructed buildings some dis- 

tance, toss cars about, and turn heavy 

objects into missiles. 

F5 (261—318 mph): Incredible damage. 

Will lift well-constructed homes off foun- 

dations and carry them considerable dis- 

tances to disintegrate, send truck-size 

missiles flying through the air for 500 ft. 

‘or more, debark trees, and perform other адну ву 
amazing—and deadly—feats.—G.D. MITCHELL ) ALBALA 


meter-wavelength radars,” says mete- 
orologist Brown. 

The situation should improve with 
NEXRAD, or Next Generation Radar, 
a federal program that is supposed to 
replace the nation’s network of ordi- 
nary radars with 100 Dopplers dur- 
ing the 1990s. A second experimental 
network of radars, called Profilers, 
should also be in place by 1995. Pro- 
filers are radars specifically calibrated 
to measure winds in the upper atmo- 
sphere, 1 to 20 miles above some 30 
sites. “In addition to having weather- 
balloon soundings every twelve hours, 
we'll have wind profile data available 
every six minutes to help forecast po- 
tential severe weather episodes," says 
Forsyth. 

But even after NEXRAD and Pro- 
filer are operative, gaps will exist. 
"Many tornadoes form in isolated 
areas and strike tiny towns," says Dr. 
Robert Davies-Jones, an NSSL mete- 
orologist and director of the agency's 
storm-intercept program. What's 
needed are hundreds of automated 
weather modules placed in the remote 
areas of western states. These stations 
would measure weather variables like 
temperature, wind direction, wind 
speed, and atmospheric pressure; and 
they'd be linked to a central computer. 
The remote stations could detect lo- 
calized wind shears, possibly indicat- 
ing tornadic activity hours in advance. 

А smaller version of these auto- 
mated weather stations has already 
been used by storm-intercept teams. 
Called TOTO, for totable tornado ob- 
servatory, the 400-pound unit can be 
placed directly in a tornado's path. Dr. 
Howard Bluestein, a University of 


the NSSL grounds in Norman sends out 10-centimeter- 
wavelength microwaves. It's housed in a hollow radome. 
A twin radome sits at the NSSL's Cimarron site, 25 miles 
to the northwest. Finding the radomes is easy. They're 70 
feet high, 60 feet wide, and look like enormous golf balls. 

Inside the radar building with Forsyth, l'm watching 
bright color-enhanced images of a mesocyclone on three 
display monitors. "The first screen tells us where the rain 
is falling and at what rate," Forsyth explains. I notice a 
red area called a hook echo. Says Forsyth: "It depicts heavy 
rain and hail that's being carried out into a thunderstorm's 
dryer air, which happens because the storm is rotating" 
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Oklahoma meteorology professor who's an avid tornado 
chaser, led a chase group on May 22, 1981, the afternoon 
TOTO was first deployed, and the same day a tornado 
struck Binger, Okla. "That was a monster tornado—more 
than a half mile wide,” recalls Bluestein. “Even from three 
miles away, we could hear its low-frequency roar" A smaller 
tornado brushed by TOTO, which had been deposited along 
a likely pathway. ^We got some wind measurements, close 
to that tornado, for the first time ever," Bluestein says. 
However, TOTO probably will be abandoned this year, 
or outfitted with a more stable triangular base. "It's sup- 
posed to be able to measure wind speeds of one hundred 


Dr. Wesley Unruh uses the portabl: 
signed to measure wind speeds inside tornadoes. 


fifty miles per hour or higher, but it would tip over before 
any winds got that high, s Davies-Jones. “Besides, it's 
such a long shot. Tornadoes are rare in the first place. To 
get TOTO in the direct path of one has proved practically 
impossible." 

In the early 1980s, chase teams typically drove to areas 
of tornado activity in beat-up station wagons, using hand- 
held video cameras to document sightings. Today five-per- 
son intercept teams from the University of Oklahoma and 
the NSSL pursue twisters in 15-passenger vans equipped 
with $100,000 worth of computer-controlled electronic sen- 
sors. Mounted on top of the mobile laboratories are video 
cameras operated by remote controls inside the van. 


Stalking unpredictable prey 


The roving research teams don't really chase tornadoes; 
they try to intercept one without getting trapped in its 
immediate path. The teams attempt to remain in constant 
communication with their bases in Norman by radio re- 
peaters, mobile phones, or even гоа; е pay phones. 

I asked experienced tornado chaser Brian Curran what 


Doppler radar he de- 


Chasing lightning 


545, 
During a lightning display in Oklahoma a few years 
ago, researchers recorded nearly 24,000 color-coded 
cloud-to-ground flashes within a 12-hr. period. 


NSSL lightning expert Dr. W. David Rust believes lightning 
found in tornado-producing mesocyclones may differ from that 
found in ordinary thunderstorms. There are two basic kinds of 
lightning. Cloud-to-ground (CG) lightning strikes the earth. 
Intracloud lightning flashes inside or between clouds, or dis- 
charges in the air. Cloud physicists suspect the latter type plays 
a key role during a tornado's formation. 

Rust chases lightning using the NSSL's mobile laboratory. 
“It contains instruments that record data concerning a storm's 
electric field," says Rust. Rust and colleague Dr. Donald 
MacGorman have learned that, in the tornadoes they've been 
able to study, intracloud lightning seems most intense when 
the mesocyclone is at its peak. But only one type of CG light- 
ning seems to signal a tornado's presence: the positive ground 
flash. Rarer than other CG lightning, it carries positive charge 
to the ground, not negative charge as most CG bolts do. In 
general, the negative CG lightning tends to increase when a 
tornado begins dissipating. "This might help us predict the de- 
mise of a storm's parent circulation," Rust says. 

Though lightning research (including maps like the one above) 
may soon become a legitimate forecasting tool, the study of 
storm electricity has lagged behind other areas. "We're start- 
ing to close the gaps,” says Rust, “but we need better sensors 
of intracloud lightning. Perhaps as early as 1995 NASA is ex- 
pected to launch a satellite-based lightning mapper. It would 
allow detailed measurements of both CG and intracloud light- 
ning.—G. D. 


a chase is like, and he agreed to show me. That night we 
left the NSSL after checking the Doppler radar. A line of 
severe thunderstorms was moving through central Okla- 
homa, and we headed for three large thunderstorm cells. 
High winds and large hail were guaranteed. 

As the lightning flashed, I scanned the sky for wall 
clouds. “It’s just a strong thunderstorm. Let's pop this one's 
core," Curran suggested. А moment later we were inside. 
Conditions: light rain; winds at 30 mph, getting stronger; 
vicious thunderclaps. 

Heavy rain began to pound the car, and we slowed down. 
“I can hardly see,” Curran told me. The windshield wip- 
ers couldn't keep pace with the torrents of water. Curran 
logged in our position: “Мете westbound on highway forty, 
about one and a half miles north of the Cimarron Doppler 
site," he shouted, as I watched a nearby transformer blow 
in a shower of sparks. Lightning flashed to the ground 
about a mile away. Pea-size hail clattered on the car's 
roof. 

We passed a stranded car, and we were out of the storm, 
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stalled, after 600 hrs. (and 
15min.) of work. David and 
his father were the prime 
movers, with Chris's father 
not far behind. David's 
uncle helped, as did several 
friends. Chris handled the 
painting, decorating—and 
moral support. 
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Kit houses— 


What's it like to build a house from a kit? POPULAR SCIENCE 
set out to answer that question by following two couples as 
they built identical houses. But the kits supplied were differ- 
ent. One contained all the materials—framing lumber, floor- 
ing, sheathing, siding, and roofing—but nothing was precut 
or preassembled. The other included floor and roof trusses, 
panelized wall framing, and other preassemblies. The ques- 


By V. ELAINE GILMORE 
Photos by Billy Robin McFarlin 


ast June, when David Ademmer 

carried his bride, Chris Hadac 

Ademmer, across the threshold, 
they entered their own sparkling new 
house. No starter home this: It’s a 
2,392-square-foot split entry with four 
bedrooms, two baths, and a 528- 
square-foot garage. 

As the dream of homeownership 
eludes ever more Americans, how did 
this young couple (he’s 26, she’s 21) 
manage to bring it off? 

With a great deal of labor—their 
own and that of a few relatives and 
friends. They built the house them- 


selves, starting with a panelized kit 
from a Miles Homes catalog. 

Shortly before the Ademmers de- 
cided to build, PopuLar ЅСІЕМСЕ and 
Miles agreed to an owner-builder field 
test (see companion story for details). 
That required two couples with sim- 
ilar skills building identical houses. 
The Ademmers became our component 
builders when they chose a Miles 
design called the Foxwood. Their 
building site was near the southern 
Minnesota town of New Prague. Pop- 
ulation: 2,952. 

Outside of town, gently rolling pas- 
tures alternate with plowed fields. 
Fences separate one from another like 

Continued 
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tion: How much time would the factory-formed parts save the 
owner-builders? Our “contest” ended when the component 
house was finished outside—after 600 hours of work. After a 
similar number of hours the stick-built house wasn't even 
closed to the weather. Both couples kept daily diaries, not 
only of hours spent, but of the joys and woes of tackling the 
ultimate do-it-yourself project. Which way would you choose? 


By AL LEES 
Photos by Greg Sharko 


y first visit to the Pennsylva- 

nia site was on a raw Novem- 

ber day just after Marty Rafter 

had bulldozed a driveway up his hill 
to plunk a mobile home on a ledge 
for his family to live in during con- 
struction of its new home. The family 
—wife, Dorothy, and three small chil- 
dren—seemed surprisingly chipper at 
the prospect of roughing it through a 
mountain winter while their house 
was built farther up the wooded hill. 
The Rafters had put their house in 
suburban Philadelphia on the market 
and would invest the profit realized 


from its sale in a Miles Homes kit; 
base price: under $45,000 (including 
plumbing, heating, and bathroom fix- 
tures). Dorothy and Marty had worked 
several years on renovations at their 
old home, so they weren't intimidated 
that they'd never built a house from 
scratch. 

Dorothy had begun investigating kit 
packagers when she spotted a news- 
paper ad for a local Miles Homes sem- 
inar. She and Marty attended and 
liked what they heard about how the 
company operated. But it was their 
choice of the Miles’ Foxwood model 
that brought them to the attention of 
PoPuLaR SCIENCE. 

Continued 


594 
hours 


—old tech 


Dorothy and Marty Rafter 
stand before their Pennsyl- 
vania home after investing 
594 hrs. in its construction. 
There's a roof over their head 
(albeit unshingled), but no 
windows or doors are in- 
stalled and no siding or trim 
has been applied. It was to 
take them an additional 340 
hrs. to bring their home to 
the state of completion seen 
on the facing page. 


2 CANTILEVER \. 


1 —— 
Floor plan was identical for both homes, but the 
Rafters opted to flop it, putting the garage on 
the left. Angled entry stairs of the split-level 
house lead up to the main level (shown) and 
down to semi-excavated living level below. Both 
owner-builders found framing around stairs tricky 
and slow. Walls are 2 x 4 studs with fiberglass 
insulation. Foam sheathing on the outside boosts 
the insulation value to R-20. Ceiling has two 
layers of fibergiass batts for an R-40 rating. 


OCTOBER 1988 | 71 


Kit house—new tech 


COR, TS 


stitches edging the patches of an over- 
size quilt. Asphalt roads, usually as 
straight and purposeful as the people, 
for no apparent reason will occasion- 
ally curve or twist. 

David Ademmer is a strapping 
young man with a bit of little boy still 
in his face and a mop of curly blond 
hair topping off his mid-height frame. 
He works as a welder at Minnesota 
Valley Engineering, seven miles away. 
David is a man of few words, at least 
with strangers. And neither he nor 
Chris, who works in the sales depart- 
ment of the same company, has been 
bitten by wanderlust. They intend to 
spend their lives in New Prague. 

One good reason to start with a 
house of their own. “At first we fig- 
ured we'd rent for a year, but we heard 
about Miles and the build-it-yourself 
homes, so we went there one Satur- 
day to a seminar," Chris says in her 
shy but matter-of-fact way. *My uncle 
built a Miles kit twenty years ago," 
David volunteers. *He had good luck 
with it." Miles soon had a deal. 

That was August 1987. Chris and 
David had already set June 11, 1988, 
as their wedding date. To start mar- 
ried life in the new house, they'd have 
to build through a Minnesota winter. 
David's father, Jerry Ademmer (a 
foundation contractor), volunteered to 
help. Chris's father, George Hadac (a 
retired butcher), also signed on. Nei- 
ther they nor David had had much 
carpentry experience, but all were 
generally knowledgeable about tools. 

A Miles house can be customized to 
a considerable extent. The Ademmers 
added an exterior door, a deck to the 
kitchen, and another door on the back 
of the lower level. Miles does the cus- 
tomizing on CAD terminals in its 
Minneapolis headquarters, and com- 
puter-generated cutting diagrams go 
off to one of its three plants. 

The Ademmers' house was cut and 
the components assembled at a Miles 
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Factory-assembled 
panels used in Minnesota 
house were light enough for 


two-person handling—the 
longest was 12 ft. “We just 
lifted them up, tacked them 


plant in nearby Owatonna. On my 
visit I didn't find an automated fac- 
tory. Components are cut on radial- 
arm saws. Framing panels are assem- 
bled by hand on big tables with metal 
edges for squaring and red-painted 
stripes indicating stud placement. 
Workers use pneumatic nailers to put 
the pieces together. 

All pieces and assemblies are num- 
bered or lettered to match identical 
codes on the blueprints. "And they're 
in sequence," manager Vince Bakken 
points out, “зо that as the builders put 
the house together they don't end up 

[Continued on page 100) 


David Ademmer and helpers 
put up roof trusses in 61 hrs., 


In paired photos, four on left are of new- 


tech house, four on right, old tech. 


Delivery of kit isn't made until 
the foundation is in. Moun- 
tainous Pennsylvania site kept 
truck at some distance. Or- 
ganized stacking is vital and 
simplifies checking against. 
load list to make sure no pieces 
are missing or damaged. 


Kit house—old tech 
Continued 

Several months earlier I had visited 
Miles headquarters outside Minneap- 
olis to discuss a major article based 
on field research Miles hoped to do. 
My discussions with Miles executives 
solidified our plans. We needed two 
couples who had comparable skills, 
both tackling their first home-building 
project, and both choosing the same 
model. But we needed one couple to 
opt for all the preassembly Miles could 
offer, while the other must be willing 
to invest more "sweat equity" by tak- 
ing a discounted package with nothing 


precut—even though it wasn't a stand- 
ard Miles package. 

Fortunately, the Miles operation is 
efficiently computerized so that the 
company was able to canvass its na- 
tional sales to match up two couples 
forthis “contest.” PoPULARScIENCE had 
selected the Foxwood as an attractive, 
challenging project for publication. By 
choosing to buy this model in a noth- 
ing-precut kit, Dorothy and Marty 
Rafter had qualified for the “Great 
House Race.” 

What Miles hoped to learn was which 
“new tech” assemblies—some common 
to most Miles kits, some under consid- 
eration—benefitted the novice builder 
most. PoPULARSciENCE wanted to know 
just how much time factory assembly 
of some components could save. 

Actually nobody told the couples 
they were in a contest. We didn't want 
to skew the results by instilling a de- 
termination to surpass the other cou- 
ple. In our frequent monitoring of both 
projects, Miles and POPULAR Science 
revealed only that we had parallel pro- 
jects afoot in an effort to compare con- 
struction experiences. Both couples 
were provided with identical daily log 
sheets in which they agreed to enter, 
after each work day, the number of 
hours all adults had spent working on 
the house. Both couples were asked 
to follow the same logical work se- 
quence, through the 15 construction 
phases that would bring their houses 
to a weathertight state, with exteri- 
ors completed. (We asked for no re- 
cord keeping on the subsequent inte- 
rior work because such jobs as insu- 
lating would be identical for both pro- 
jects, and decisions about finishing 
and trimming interior surfaces would 
introduce incomparable variables.) 

By chance, the building sites could- 
n't have been more different: One was 
in the middle of 40 acres of flat Min- 
nesota cornfield; the one I monitored 
was on a rocky knoll in a Pennsylva- 
nia forest. Further, the Rafters, after 

Continued 


Owner-builder Marty Rafter is 
seen here in a forest of hand- 
cut rafter assemblies. By far 
the most time-consuming part 
of his construction, rafters 
have no place in Rafter's fu- 
ture, rest assured. 
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receiving their blueprint, decided that 
flopping the floor plan to put the ga- 
rage on the left made more sense for 
their site. (^Made all the difference," 
Dorothy tells me. "The garage now 
hides a neighbor's barn from our liv- 
ing room. And that's one of the great 
things about a sophisticated company 
like Miles: It's flexible about changes 
—the computer made the switch with 
all dimensions and labels reversed.") 

By my November visit to the Raf- 
ters, Marty had already staked out the 
position of the house on the hip of a 
hill that falls away sharply in two di- 
rections. He'd made a first lame at- 
tempt at excavating for the lower floor, 
and was hoping to get his foundation 
in before the freeze set in (his prop- 
erty isn't far from Valley Forge, where 
George Washington and his troops 
spent a memorable winter). 

Because of last-minute snarls in the 
sale of their old home, the Rafters 
couldn't schedule delivery before Feb- 
ruary 6th. (Miles won't deliver until 
the purchaser documents—with a 
snapshot—that his foundation is in. 
In all sales, Miles handles the con- 
struction financing, so the company is 
highly motivated toward getting each 
house built. It doesn't want to inherit 
an abandoned project.) 


A memorable start 


When I visit again in mid-May, I 
find that the Rafters remember that 
February day all too well. Marty tells 
me he "called in all his debts," and 
was surprised at the number of friends 
who showed up to help unload. But 
he wasn't able to keep the day organ- 
ized, and later regretted he had in- 
volved so many inexperienced hands. 

"It was a bitterly cold day," Marty 
recalls, “апа care wasn't taken to stack 
parts in the order they'd be needed 
later. Not all our counts against the 
load list were accurate, either.” 

*Did that mean you had to buy ad- 
ditional materials?" I ask. 

“No. When I notified Miles what 
was short and that a piece or two had 
come damaged, they delivered replace- 
ment material right away. And they 
supplied everything—down to the nails 
and bolts. I don’t think I spent one 
hundred dollars at the local home cen- 
ter during construction.” 

Were the blueprints clear and ac- 
curate? “A few details were omitted, 
or confused me,” Marty admits. “But 
Miles supplies phone numbers for its 
specialists in construction, financing, 
heating, electricity. There’s always 
help available.” 

How about on-site help? “It was 
mainly us,” Marty says, tossing an 
arm around Dorothy. “My dad and 


how many hours each step took the owner-builders. 
Rafters 
(hrs.) 


Ademmers 
(hrs.) 

1 LOWER WALL FRAMING— The Rafters got uncut 2 x 4s; the Ademmers got „230 

assembled framing panels. 


2 LOWER BEARING STRUCTURE— The Rafters’ house (with floor joists, see 
below) required a beam and supporting posts in the center of the lower 
level. The Ademmers’ house (using floor trusses) did not require a center 
support. Both owner-builders had to erect identical bearing-wall framing 
around the angled stairway. 


3 FLOOR SUPPORTS—The Rafters were supplied with joists, which they cut 
and installed 16 in. on center. The Ademmers got factory-assembled floor 
joists to install 24 in. on center. 


22 


4 FLOOR SHEATHING—The Rafter kit contained standard ply subflooring, 
which would be topped with 54-in. underlayment. The Ademmer kit con- 
tained ¥4-in., single-layer, tongue-and-groove flooring, designed to be 
used with trusses. It is glued as well as nailed. 

5 UPPER WALL FRAMING—The Rafters got uncut 2 x 4s; the Ademmers got 
preassembled framing panels. 


6 WALL SHEATHING—An “apples to apples” comparison that proved to be 
anything but equal in the doing (see Scoring the Builders, below). 


7 GARAGE WALL FRAMING— Uncut 2 x 4s to the Rafters; assembled framing 
panels to the Ademmers. 


8 ROOF FRAMING—The Rafters used rafters; the Ademmers used 
roof trusses. 


9 GABLE-END OVERHANGS— The Ademmers received preassembled 
‘overhangs with the soffit boards already applied. The Rafters 
received material only. 

10 ROOF SHEATHING 

Т1 OVERHANG CONSTRUCTION 

12 ROOFING (metal edging, felt, roof vents, shingles) 

13 WINDOWS AND EXTERIOR DOOR 

14 GARAGE DOORS 

15 TRIM AND SIDING 

TOTAL 
“Incomplete at “contest” end. Rafters spent 17 more hrs. on roof 


put 
on this identical task. The prime reason: Ademmers tackled the job in the midst of a Minnesota winter. Rafters also spent 32 
more hrs. on overhang construction. And as we go to press Marty Rafter has not laid the underlayment over the subfloor. 


Scoring the builders 

Miles marketing manager and corporate ar- 
chitect Scott Gerber monitored both sites 

and analyzed the daily logs of the participants 
to determine whether our two families were, 
indeed, equal in skill and efficiency (one of 
the reasons to include identical steps in our 
test). 

His conclusion: “The Ademmers and Raf- 
ters were equal in skill, but they were not 
necessarily equal in efficiency.” He gives the 
nod to the Rafters. They lost the race only 
because of the stacked deck. 

“Marty Rafter would read the instructions 
very carefully, get them in his mind, then go 
ahead," said Gerber. Rafter's superior effi- 
ciency showed up most on the wall sheath- 
ing. “Не rented scaffolding,” Gerber explained. 
“He spent a couple of hours erecting it to 
form a continuous bridge around the house. 
Then he put on the sheathing in twelve hours. 
The Ademmers walked the sheathing up a 
ladder a piece at a time. It took them fifty-six 
hours." 


But when it came to roofing (step 12) the 
Ademmer crew proved more efficient: They 
did the job in 69 hours; the Rafters took 
9512. The reason: “Айеттег called in some 
friends that day who really knew what they 
were doing," says Gerber. 

Efficiency might have been improved with 
more sophisticated tools. Both groups used 
only the basics—circular saw, table saw, 
reciprocating saw, drills, and hand tools. 
“But the Rafters went for professional tools 
—twenty-four-ounce framing hammer, worm- 
drive circular saw," Gerber reported. “Тһе 
Ademmers tended to use handyman-grade 
tools." No doubt they would have reduced the 
man-hours significantly if they had rented (or 
bought) power nailers and staplers. “But,” 
Gerber cautions, “those can be dangerous, 
especially the pneumatic nailers capable of 
driving framing nails. You've got to know what 
you're doing.” 

Gerber's advice: Take a systems approach 
to each task; try to organize it like a produc- 
tion line. And always work with two or three 
people."—V. E. G. 


[Continued on page 100] | 
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Вее 


һопК, 
toot. 


You'll have to forgive Merit smokers for blowing their own horns a bit. 
They've found a way to continue to enjoy everything they love about smoking. 
The rich, rewarding taste. The genuine satisfaction. Yet, at the same time, they're getting even 
less tar than with other leading lights. Fact is, Merit tastes as good or better 
than cigarettes with up to 38% more tar. Enriched Flavor" is the secret. 
Only Merit has it. Though with all those Merit smokers, 
it won't be a secret for long. 


Enriched Flavor," low tar. A solution with Merit. 


Filter 


MERIT | 


SURGEON GENERAL'S WARNING: Smoking 


Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 


© Philip Morris Inc. 1988 


Kings: 8 mg "'tar;' 0.6 mg nicotine av. per cigarette by FTC method. 


Dirt-cheap dirt floor 


A professional rammed-earth home builder shares his methods 
for pouring low-cost soil-cement floors that are not only durable, 
but extremely handsome in appearance. 


By DAVID EASTON 
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y family and I live in a beau- 
M tiful earth home with a hand- 

some earth floor. It may sound 
unbelievable, but as a successful 
builder of rammed-earth houses [Nov. 
782] Га been trying for a while to ex- 
pand the use of earth to finished floor- 
ing. After much experimentation, I've 
finally found a suitable mix of soil and 
cement to do the job. 

Why bother? Well, a soil-based floor 
is softer and more comfortable than a 
conventional concrete slab, and if you 
lay it yourself, it's less expensive. As 
a bonus, it can be stamped to look like 
rustic tiling that has an earthy color. 
Finally, a soil-cement floor is a natu- 
ral for passive solar heating and a per- 
fect medium for a hydronic radiant 
slab (see sidebar). 

Soil-cement is softer underfoot be- 
cause it is less dense than concrete. 
Unlike the aggregate used in concrete, 
Soil expands significantly when it's 
wet. As a soil-cement slab dries and 
the soil particles lose water, they 
Shrink, and millions of tiny air pock- 
ets develop. These air pockets essen- 
tially make the floor a little spongy. 

Ispeak from experience because my 
family and I have lived in houses with 
concrete floors and ones with soil- 
cement floors. Soil-cement is warmer, 
softer, more forgiving, and just as easy 
to maintain as concrete. An extra 
bonus: Dishes rarely break when they 
hit an earth floor. 

Over the years, my firm has tried 
more than a dozen variations on the 


A hydronic radiant floor is created 
(right) by laying down plastic tubing 
and holding it in place with earth be- 
fore the soil-cement is poured (see 
sidebar). In photos far right top and 
bottom, three stages of soil-cement in- 
stallation are shown. Mixture has been 
poured over a compact base (fore- 
ground) and is being troweled smooth. 
Once it begins to firm, it is cut into tiles 
with concrete stamping tools. After tiles 
have cured and shrunk apart, they can 
be grouted (bottom right) and washed. 


earth-floor theme. We've experimented 
with a range of moisture contents and 
methods of application. I now feel 
confident in passing on the secrets of 
what my firm calls Terratile—a cast- 
in-place soil-cement tile. 


Starting the subgrade 


Terratile can be poured over just 
about any surface and to any thick- 
ness. Our preference is a one-inch- 
thick Terratile topping poured over 
a well-compacted four-inch base of 
rammed earth. 

It's best to wait until most construc- 
tion work is done before putting down 
Terratile. The tiles need protection 
from the elements when curing. So we 
do all of the subgrade work as soon 
as the foundation is finished and save 
the rest for later. 

To prepare for a slab floor inside a 
perimeter foundation, you must first 
install all underground utility lines 
—plumbing supply and waste lines 
and electrical and other service con- 
duits. The ground should be flat, fairly 
level, and firmly packed. Spread two 
or more inches of sand or pea gravel 
over the ground as a capillary break, 
then lay a six-mil polyethylene vapor 


barrier over the entire floor area as 
extra protection against wicking. On 
top of the barrier spread about three 
inches of rammed-earth mix; then 
tamp it down until it's firm and sounds 
solid. The height of this portion of 
the subgrade should be about three 
inches below the desired finished floor 
level. At this stage we stop working 
on the floor and proceed with the roof 

Continued 
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and the other framing. A little water 
sprayed on the packed-earth floor 
every so often will help settle it and 
keep it from becoming dusty. 

When we come back to work on the 
floor, it's time to lay the piping for a 
hydronic radiant slab. If that's not part 
of the plan for the house we're build- 
ing, we need only bring the level of 
the base up to within one inch of the 
desired floor level and tamp it firm. 
Then we're ready for the topping. 


The right mix 


Structural concrete is a carefully 
controlled mixture of sand, gravel, 
Portland cement, and water. Its 
strengths and limits are well-docu- 
mented. Soil-cement, on the other 
hand, is a not so carefully controlled 
mixture of soil, Portland cement, and 
water. The strengths and limits of soil- 
cement are highly variable, just as soil 
itself is variable. A coarse, gravelly 
Soil might yield soil-cement that is al- 
most as strong and dense as concrete, 
while a heavy clay soil will, when 
mixed with cement and water, yield a 
material only slightly stronger than 
a dirt clod. 

What we're looking for in a Terratile 
floor is a balance between the dura- 
bility of concrete and the low density 
of soil-cement. There are a couple of 
other factors, such as workability 
and setup time, but most important- 
ly, we want the surface to be durable. 
To be used as a finished floor it has 
to be able to stand up to a lively 
game of musical chairs. It takes a 
sandy soil and at least 12 percent 
cement to get that kind of toughness. 

Some soils are sandy enough to 
work well for soil-cement just as they 
are, but most of the soil we come across 
here in the Sierra foothills is heavy 
clay—we call it “Calaveras Red.” It 
makes just about the best rammed- 
earth walls in the state, but it needs 
the addition of 60 percent sand before 
it’s right for Terratile. On the other 
hand, in some parts of the San Joa- 
quin Valley, southwest of my home in 
Wilseyville, Calif., the soil might re- 


quire only about 25 or 30 percent sand 
to make a good mix. No matter what 
the native soil, though, we almost al- 
ways add a little bit of sand because 
it makes the wet mix much more 
workable. 

When using Calaveras Red, we mix 
three parts sand, two parts soil, and 
one part cement. In your part of the 
country the ratio might be different. 
If your soil is sandy, use only two 
parts sand. Either way, add one part 
cement to the other five. 

To prepare for mixing a big batch 
of Terratile, we first have masonry 
sand delivered and dumped into a pile 
on our work area. Then we screen 
(through half-inch hardware cloth) a 
few yards of native soil into another 
adjacent pile. We set up our small elec- 
tric mixer within arm's reach of the 
two piles (make sure enough sacks of 
cement are stacked nearby) and get a 
five-gallon bucket and a charged water 
hose with a shut-off on the end. The 
bucket is for measuring the water we 
add. 

Enough water should be added to 
give the mix the consistency of soft 
ice cream. Usually that's about one 
gallon of water per shovelful of ce- 
ment. A full batch (one wheelbarrow 
full) in our three-cubic-foot mixer is 
nine shovels of sand, six shovels of soil, 
three shovels of cement, and three gal- 
lons of water. It takes about seven or 
eight minutes to mix that quantity 
thoroughly. A good operator on the 
mix pile can pump out a yard in about 
two hours—just the right pace for 
the person spreading the mix on the 
floor. 


Keeping a level slab 


When it's poured thin, as we pre- 
fer, Terratile is best worked in small 
batches. That way you can stamp the 
tiles as you go, and you don't have to 
worry about getting too far ahead of 
yourself. The thin Terratile takes an 
initial set and is ready for stamping 
after only 30 minutes because the 
earth base draws water out of the wet 
mix long before the cement starts to 


While you're at it, why not pour a hydronic radiant floor? 


Circulating warm water through a soil-cement 
floor, whether the water is warmed by the sun. 
or by fossil fuels, creates a comfortable envi- 
ronment. The heat is low, where your body 
wants it, but no noisy blowers and bulky air 
ducts are required. And now, with readily. 
available flexible polybutylene tubing, the 
major drawback to radiant slabs—cracked 
pipes under the slab—has been eliminated. 

To start, purchase a 1,000-foot roll of 
¥e-inch polybutylene tubing. To keep heat 
evenly distributed, you'll want several differ- 
ent zones, each using no more than 250 feet 
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of run. Determine where you want your mani- 
fold (a centrally located closet is preferable) 
so that you can begin and end all runs there. 
Set up a temporary batter board to tie off the 
ends of the tubing until after the floor pour. 
For each room lay out the tubing using 12- 
inch spacing. Be careful not to run the tub- 
ing under any future framed wall. You can 
even run the tubing to places you want the 
warming first, for example, along the sides of 
your bed or next to the shower. 

Start at the manifold and roll out the tub- 
ing along the path you've mapped. Have your 


hydrate. A good-size crew for pouring 
Terratile is three people, one to mix 
and deliver, one to spread, and one to 
stamp. 

It’s difficult to keep the floor flat and 
of uniform thickness when working 
with only wheelbarrow-sized batches. 
To maintain level, we use string lines, 
a four-foot level, a three-foot finishing 
trowel (called a darby), and a 24-inch 
steel trowel, Even with these tools and 
a lot of skill, it’s still tricky to keep 
the floor really flat. In fact one of the 
characteristics of Terratile is a certain 
uneveness, which in the end contrib- 
utes to the handmade look. 

Start pouring in the far corner of 
the room. Spread the mix out using a 
steel trowel, first working the mix up 
against the edge of the building where 
you've marked your pencil or chalk 
level lines. Spread the mix in a band 
just over two feet wide, parallel to the 
far wall. One wheelbarrow full will 
cover 8 to 10 square feet. By the time 
you've covered the width of the room, 
the batch should be ready to stamp. 
(Ill get to stamping in a minute.) 
After you've spread the first band, you 
can no longer work from the clear 
mark on the foundation. Here's where 
you'll need the four-foot level. Dump 
a batch of mix; spread it around and 
up against the first band you poured; 
work the old and the new together at 
the edges to get good intermixing; 
then level out from the mark on the 
foundation to make sure you're not 
climbing or dropping. We use the 
darby to keep the interfaces flat. 

You can use a string line pulled 
taut across the room to check the level 
every so often; but if you were careful 
to get the subgrade flat and level, the 
thickness of the Terratile itself should 
be a good indicator of how you're do- 
ing. Keep up the pouring and spread- 
ing until you've finished the room or 
until you're ready for a break. When 
you take a break, do it after you've 
completed a band. That way, when you 
come back to work, you can cut back 
to the last stamp line and the seam 

[Continued on page 104] 


partner follow behind, piling soil mix on top. 
of the tubing to hold it in place as you roll it 
out. Don't spare the mix, because you'll be 
using it before long to raise the floor level їп 
preparation for the Terratile. 

Roll out the tubing for each zone in this 
Same manner and then spread the rest of the 
‘soil mix—enough to just cover the tubing. The 
tubing should be close to the slab, but not 
actually in it. Rake, level, and hand tamp the 
mix until it's firm. Spray the floor lightly with 
water to help settle it and to moisten the sub- 
grade before you pour the Terratile.— D. E. 


МНОМ 
HEATING 


ust when you thought it was safe to squander energy 


again, climatologists have come up with a compelling 

reason to save. The long-predicted greenhouse effect, 

the warming of Earth because of pollutants that keep 
infrared energy from radiating back into space, seems to 
have arrived. The pollutants come mainly from burning fos- 
sil fuels. The implications are ominous: not just warmer 
weather, but a rise in sea level and changes in weather pat- 
terns that could disrupt agriculture. Public policy may have 
to be altered; individual conservation efforts will take on 
renewed importance. The products on the following pages 
could help you take a step in that direction, without com- 
promising comfort or convenience. —V Elaine Gilmore 
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Give your house a 


aahhh. It's the end of the 

day; you're reclining in your 

simulated leather Barca- 

lounger smoking a big sto- 

gie, slippers resting on the 
acrylic pile carpet; your faithful dog 
lying at your side. In the attached ga- 
rage, your car cools down after the 
commute home. And your wife is pre- 
paring a garlicky concoction that soon 
has the room smelling like Anthony's 
Italian Kitchen. But before you take 
a swig of beer, think for a moment 
about what you don't see: indoor air 
pollution. 

Synthetic materials, household 
chemicals, poorly vented stoves, at- 
tached garages, animals, and even ex- 
cess moisture are all sources of indoor 
air pollution. Formaldehyde, nitrogen 
dioxide, particulates, and carbon mon- 
oxide are the most common. Radon, a 
radioactive, cancer-causing gas ema- 
nating from the soil beneath a house, 
is a particularly worrisome culprit. 

Tightly built homes save energy, but 
the reduction in ventilation measured 
in air changes per hour (ACH) can ex- 
acerbate an existing problem. The best 
solution for indoor air pollution is to 
remove the source. But if that's too 
expensive (tearing out formaldehyde- 
gassing particle board), or impossible 
(eliminating the cigar smoker), me- 
chanical ventilation could be the an- 
swer. And if you live in a colder cli- 
mate, a ventilator that recovers heat 
from the house exhaust—a heat re- 


Is your house gasping for air? While | 
tightly constructed homes save energy, 


covery ventilator, or HRV— would be 
an even better choice. HRVs have been 
around for several years [“Heat-Saving 
Vents,” Jan. '83], but new models with 
higher efficiencies and more features 
warrant another look. 

The principle of an HRV is simple. 
One fan pulls in cold fresh air while 
another is blowing out warm stale 
house air. The actual heat exchanger, 
the core of the unit, picks up the heat 
from the exhaust and transfers it to 
the incoming stream. Optimally, the 
two streams will not mix. There are 
several different types of exchanger 
cores (see drawings): plate type, rotary 
wheel, and a core made from heat 
pipes are the most common. 

Most HRVs come with removable air 
filters, and some have optional elec- 
tronic air cleaners to also keep out- 
door pollutants from entering 
the house. Window or wall- 
mounted HRVs are available 
for single rooms or apart- 
ments, but the most effective 
—and expensive—systems 
require their own ductwork. 

The ventilators work best 
when they run at a con- 
tinuous low setting, but in 
most units the fans can 
be turned on to high 
speed to ventilate prob- 
lem areas. 

The big news in 
HRVs is that the prod- 

Continued 


their low air-change rates can lead to 
problems with indoor air pollution and 
excess moisture buildup. Even leaky homes 
can suffer from radon infiltration. A heat-* 
recovery ventilator can clear the air with- 
out sacrificing heat savings. 


By NAOMI J. FREUNDLICH 
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DRAWING BY ED LIPINSKI 
ucts are improving. Colin McGugan 
should know. He is the supervisor for 
HRV testing at the Ontario Research 
Foundation in Mississauga, Ontario. 
The laboratory performs a standard 
test that certifies Canadian HRVs for 
use in a government low-energy hous- 
ing program called R-2000. 
“Manufacturers have improved 
their fans so that they can move more 
air. They’ve tightened up the cores so 
there’s less cross leakage. And in some 
cases they’ve increased their heat- 
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recovery efficiency" says McGugan. 
This recovery efficiency can be loosely 
defined as the ratio of the heat recov- 
ered to the total heat that could be 
recovered by a "perfect" exchanger. 
For example, if the cold incoming 
stream is 30 degrees F, the exiting 
stream is 70 degrees, and the air sup- 
ply from the exchanger is 60 degrees, 
the exchanger's efficiency is 75 per- 
cent of the theoretical maximum (30 
degrees of a possible 40 were trans- 
ferred). The Canadian standard for 


The sources of indoor air pollution in- 
clude building materials, cleaning pro- 
ducts, improperly vented combustion 
appliances, and attached garages. A 
whole-house heat-recovery ventilator is 
typically located in a basement or attic. 
One fan brings stale air from bath- 
rooms and kitchens through ductwork 
to the exchanger core where, in win- 
ter, it gives up heat to incoming fresh 
air. The warm fresh air is sent through 
the house as ventilation and the cool 
stale stream is exhausted. In cooling 
season the opposite takes place. 

Heat exchangers employ several core 
types. With a flat-plate core, multiple 
plates separate tiny air channels of 
supply and exhaust air streams. The 
streams can either run parallel in op- 
posite directions—counter flow—or 
perpendicular to each other—cross 
flow. In a rotary core, a porous plastic 
wheel revolves slowly from the warm 
airstream to the cold airstream, pick- 
ing up heat from one and delivering it 
to the other. An optional desiccant- 
coated wheel also transfers moisture 
from the warm to the cool stream. In a 
heat-pipe core, as warm air runs past 
one end of the pipe, the refrigerant va- 
porizes and moves to the other end of 
the pipe. As the cold stream passes by 
this end, the refrigerant condenses and 
gives up its latent heat. The condensed 
refrigerant then wicks back and the 
cycle repeats. 


CROSS FLOW 


HRV MANUFACTURERS 


ме Core Net Hüceny! — Max Suge. 
Model ‘type аш! ML SRE(Ss) (%) ртт а 
(сіт) _(%) 32f -I3F consumption ($US)? 
Аг Changer Marketing DRALSO ducted counter flow % ы ми ЕД 
1297 Industrial Rd. DRA275 ducted counter fw 23] — 78 78 56 260W E 
Cambridge. Ontario МЭН 418 
Arkchange, Inc. 502 ducted rotary w 75-80 77, 43 w 1% 
401 VEW Or 5700 rotary 65 25-80 nafna  4555W 3% 
Rockland МА 02370 570 wall mounted rotary 7075-80 na па 4&%# 360 
Atech Energy Newre HE-1800C ceiling mounted cross ow 0 3 па na 55W 40 
7009 Raywood Rd. Newhire HE-2500 юзю 10 78 па па 1209 55 
Madison WI 53713 Newhre HE-5000 ducted coss Кон 210 78 па па 240 W 1% 
Aenean Ales Ventiaton Сар, МеН 315 dull counter Вон 90/140 70 па та — MSW E 
4539 North ҮМРН 4/8 бей counter flow 130/80 70 па па WOW 995° 
em nta УМРА 67 ducted counter flow 150 — 70 — ma. na МОН 14% 
ГТ ducted юзю 125 80 па na 10% m 
T1 Wer SNE 8015) ducted coss он 184604 80 па na 220W зю 
Minneapolis MN 55413 BK250 ducted ооз fon 27905 80 па па 250W 121 
80350 ducted cross Йон 377005 80 па ma  3MW 14% 
Conservation Energy Systems Vant 1000 ducted cross он 129 т % 49  l2ams 450 
3310 Millar Ave. Yantt ducted coss fow 26 na 70 js amps 550 
Saskatoon ЧЕ 2000+ ducted 27 па 8 57 205 атр 1150 
== 575769 cross flow 
ips Laboratones counter Йон 115/150 75 па O8amps 700 
Bot 440 D Panels Dr 220. counter он 180210 7. na  i5ams — 760 
East Hanover NI 07963 2 counter flow 325430 72 na 30 ат 90 
E310 ducted counter Mow 110145 85 па O8amps 770 
EN-320 ducted counter flow 7 15 amps 80 
E2340 ducted counter Пон. 310415 83 na 30amps 100 
Enermatri. Inc. [777 ducted unbalanced % 5 па 10aws 399 
cross flow 
Fargo ND 58107 мез ducted cms how 90 па па na  l$ams 429 
[27] ducted ооз fiw 113 па па па 28 amps 479 
M25 ducted oss flow 250 71-84 па na 242 атр 899 
Environment Air Ltd. ТТ wall or window heat pipe 6O 65.80 па ma 40W 460 
Bor 459 mounted 
Bouctouche ENS ducted heat pipe 1% 60-80 na na 180W 630 
Мен Brunswick EOMGO ЮУ ducted heat pipe 1% -80 63 63 — 18W 1% 
ENV-KS ducted heat рре 290 60-80 па ma 240W 1100 
ШШ] ducted heat pipe 590 60-80 na na 388W 1480 
les Industries Douvent 066. Fan-X-Changer ducted ру 210 50 па ma. i2ams 480 
1375 Boul. Charest Ouest — WR-25 wi 
(Suite 6) 
Quebec PO GIN 267 
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London Ontario МБЕ 127 Liebreath 200MAX ducted cross Пон 193 9 ши 800 
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Dallas TX 75212-5214. 
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145 Jackson Ave. 
боо MN 55321 
The Star Heat Exchanger Corp. Nova wall or window counter flow 70 60 па na kW ЕП 
108-1772 Bradway S mounted 
Port Coquitlam 165 ducted counter fiw 160 80 ma. na БИ 570 
British Columbia V3C 2M8 200 ducted interface tube 180 80 79 67 66 W 652 
counter flow 
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300 ducted counter tow 240 80 79 67 132и 826 
mm ECS 10 ducted counter ow 100 б па na 38И зы 
Engineering Development, Inc. ECS 20 ducted counter flow 20 75 та na 168W зи 
4850 Northpark Dr 
Colorado Springs CO 80907 
Xchangedir Corp. BOR-95 ‘ducted css Mow 80 80 na na 12% E] 
КН ducted сщз how 135 80 ma па 250W 740 
Fargo ND 58103 808-315 ducted cross flow 255 80 па па — 250W 95 
quts. Net эйи is he 103i (a standard тези stc pressure). except wie dicated. Dui gs am и Юлы aos 
'manulacturer s listed (ML) efficiency is not recovery efficiency (SRE) is ап independent result 
foes mete nro ea retail price usually includes core, housing. 
accessories 


heat-recovery efficiency is more com- 
plicated, taking into account electrical 
energy consumed by fans and defrost. 
Called the “sensible recovery efficien- 
cy” (see table), this will decrease in 
colder climates. Increasing the surface 
area for heat exchange by using a dou- 
ble core is one way to improve efficiency. 

Another important improvement in 
today’s HRVs is defrost capability— 
especially important for areas where 
temperatures frequently drop below 
zero. In cold weather the heat-transfer 


surface can dip below the dew point of 
the exhaust stream, causing moisture 
to condense out. When the moisture 
freezes, ice can block the exhaust vent, 
vastly lowering the HRV’s efficiency. 

According to William J. Fisk, a staff 
scientist at Lawrence Berkeley Labo- 
ratory who led early research on ven- 
tilation and indoor air quality control, 
five years ago most units either had no 
defrost mechanism or used an energy- 
hungry electric preheat to warm in- 
coming air upstream from the exchang- 


er. Now many units employ defrost 
mechanisms that automatically shut 
off cold supply air for several min- 
utes and recirculate warm house air 
through the core. 

Heat-recovery ventilators are not 
for every home—sometimes a more 
direct approach to pollution reduction 
is cheaper and more effective. Prop- 
erly venting heating and cooking ap- 
pliances as well as an attached garage 
could reduce high levels of carbon 
monoxide, nitrogen dioxide, and par- 
ticulates. Getting rid of household 
chemicals (cleaning fluids, paint thin- 
ners, and pesticides) could reduce or- 
ganic chemical concentrations. Booklets 
on identifying and reducing house- 
hold pollutants are available from 
the American Lung Association. 

An HRV is most effective in a “tight” 
house: one that receives minimal in- 
filtration, 0.5 ACH. In a leakier home 
airflow is diverted from the heat ex- 
changer and defeats the energy-recov- 
ery process. If you live in a temperate 
climate, opening some windows might 
also be enough ventilation. But Fisk 
says, “When you have a combination 
of a severely cold climate and rela- 
tively high energy prices, an HRV 
looks attractive.” He adds, “Some 
leaky homes with specific pollution 
problems—a moderately elevated con- 
centration of radon or formaldehyde 
—would also benefit from an HRV.” 

Pasqual Franco had such a prob- 
lem. He found an elevated radon con- 
centration in his basement. Franco's 
20-year-old Connecticut home is weath- 
erized, but was built before the era of 
tight homes. He installed an HRV to 
continually flush the air out of his 
45-by-45-foot basement, and with it 
went the dangerous radon reading. “I 
had radon readings of over four pico- 
curies [per liter of air, the level at 
which the EPA recommends remedial 
action|,” says Franco, “but after I in- 
stalled this heat exchanger the level 
dropped to only 1.1.” A word of cau- 
tion: If you've got radon above 15 pci/ 
liter, an HRV is not for you. Fisk's 
computer modeling has shown that a 
severe radon problem will not be rem- 
edied by dilution with an HRV. 

Radon is one reason homeowners in- 
stall HRVs. But in Canada, at least, 
excess humidity seems to be the most 
common problem. In tight houses con- 
densation builds up and can't leave the 
house via cracks and leaks. Says Craig 
Henderson, a sales manager for Nu- 
tech Energy Systems in London, On- 
tario: “Гуе seen homes that actually 

Continued 


OCTOBER 1988 | 83 


sweat." The moisture can cause mold 
and mildew growth, and it can rot the 
structure and soak the insulation. For 
this reason, as well as general com- 
fort, Canadian Energy Mines and Re- 
Sources strongly recommends an air- 
to-air heat exchanger in all R-2000 
certified homes. 

But to rid a home of excess mois- 
ture the HRV must have a "sensible 
heat" core—one that doesn't transfer 
moisture (latent heat). Flat-plate cores 
and heat-pipe cores exhaust the mois- 
ture in the stale air. But rotary wheel 
exchangers can have permeable mem- 
branes and recover moisture with the 
heat. The rotary wheels are advanta- 
geous in a cold, dry home as well as 
for use with an air conditioner. 

„'“1п the cooling season a lot of the 
heat-exchange load is moisture and 
sensible cores don't remove this," says 
McGugan. With a rotary exchanger, 
moisture is removed from incoming air 
and transferred to the exhaust. 


Comparing performance 


Choosing the right HRV for your 
home isn't simple. A heat exchanger's 
capacity is rated at cubic feet per min- 
ute (cfm). So to find the right unit to 
provide a given ACH, you must know 
your house's volume in cubic feet. 

Virtually all units made in Canada 
have been independently tested and 
certified for R-2000 use. The result- 
ing performance figures, including 
efficiency at a range of air volumes, 
pressure, and temperature, allow the 
consumer to make an educated choice. 
In the United States the Home Venti- 
lating Institute (HVD has put together 
a standard—almost identical to the 
Canadian test—but so far few manu- 
facturers have had their units tested. 
That leaves the consumer dependent 
on manufacturers' claims of efficiency. 

In practice, heat exchangers seem 
to perform below expected efficiency. 
A recent study by Battelle's Pacific 
Northwest Laboratories in Richland, 
Wash., of 38 energy-efficient homes 
found exchangers averaging 52 per- 
cent efficiency. 

Many reports of poor heat-recovery 
efficiency and air delivery far below 
manufacturers claims are the result 
of improper installation, according to 
Nick Des Champs, president of Des 
Champs Laboratories (makers of E-Z- 
Vent units) in East Hanover, N.J. “If 
the ductwork is installed improperly, 
there can be such a high pressure loss 
through the ducts that no air flows," he 
says. The installation problem is also 
being addressed by the HVI, which in 
conjunction with the Bonneville Power 
Authority is implementing an instal- 
lation training program to help beef 
up field HRV performance. Hs 
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na frosty winter morn- 
ing the thought of your 
snuggly warm toes 
traipsing across an ice- 
cold floor makes you 


gather your blanket up to your nose. 
With radiant floor heat you won't have 
that excuse to stay in bed. 

Radiant floor heating systems gen- 
erally heat your house by hot water 
running through pipes in a concrete 
floor slab, heating the slab and thus 
the house. Infloor Heating Systems, a 
division of Gyp-Crete Corp., now of- 
fers two systems: One uses plastic 
pipes to carry hot water; the other 
uses electric heating cables. Both can 
be laid over existing concrete slabs or 
wood flooring. Then they’re topped 
with a special gypsum cement. An 
Infloor floor surface radiates an even, 
comfortable warmth. “We design our 
systems to keep floor temperatures 
below eighty-five degrees [F]," a stan- 
dard temperature limit for comfort, 
says John Fantauzzi, technical serv- 
ices manager of Infloor. “Beyond 
that, and your feet get too warm.” 

The Infloor hot-water system can 
tie into any heat source—boilers, 
heat pumps, solar collectors, water 
heaters—that can deliver water 
from 140 to 180 degrees F. At its 
heart is the Zone Control, a mix- 
ing valve and pump that maintain 
the desired floor temperature. 

To install the hydronic system, 
polybutylene tubes are stapled to the 
plywood subfloor or laid over insula- 
tion board on a concrete slab, and a 
1% inch layer of lightweight non- 
structural gypsum cement, called Gyp- 
Crete 2000, is poured over them. “Port- 
land cement is around 150 pounds per 
cubic foot," says Phil Turner, new 
product development director of Gyp- 
Crete Corp. “Our gypsum cement is 
approximately 110 to 115 pounds per 
cubic foot." 

For electric-resistance radiant floors, 
spacer strips establish the floor pat- 
tern and maintain a constant distance 
between the runs of cable. An Infloor 


A layer of gypsum cement, called Gyp- 
Crete 2000, is poured over electric cable 
laid out on a plywood subfloor to form 
an electric radiant heating system. 


Warm-water pipes embedded in the 
Gyp-Crete form hydronic radiant 
floors. Either system can be covered 
with carpet, tile, wood, or vinyl. 


thermostat controls the temperature; 
a sensor embedded in the gypsum 
keeps the cable from overheating. 
“Homeowners can save money on 
their heating bills," Fantauzzi con- 
cludes, “because the even distribution 
of heat reduces heat loss.” Proponents 
also point out that radiant heat warms 
people directly, so you may feel com- 
fortable at lower thermostat settings. 
But the best benefit of all: no more 
cold toes! Infloor Heating Systems, 920 
Hamel Rd., Box 253, Hamel, Minn. 
55340.—Cheryl M. Fiorillo 


ast winter an eastern Pennsyl- 
vania heating and plumbing 
contractor Harold Huggler, re- 
placed his oil-fired boiler with 
an electric heating system with 
a 600-gallon tank of water, which he 
heated only at night at off-peak rates 
offered by Pennsylvania Power and 
Light in Allentown. 
With electric heat, no combustion 
takes place in the house, a plus for 
indoor air quality. And it can be part 
of the picture in reducing outdoor pol- 
lution as well, because electricity can 
be generated by wind, water, solar, or 
nuclear energy. 
The primary benefit Huggler is en- 
joying from this prototype system is 
improved comfort. The reason: smart 
valves added by Bradford Smith, res- 
idential technical specialist at PP&L, 
which co-sponsored the installation as 
a test of load-leveling schemes. The 
valves, from DuroTron in Bridgewater, 
N.J., were invented by Bob Hughes, 
chief engineer there, and colleague Ian 
Sturrock. At $165, they are claimed 
to be much cheaper than 
competing devices. 
Electronic controls for 
the valves keep room 
temperature smack on 
the thermostat setting. 
The basic control signal 
is a voltage that varies 
with the magnitude of 
the difference between 
zone temperature and thermostat set- 
ting. “It says, ‘Hey, I'm below the set 
point, open up,’” Hughes explains. 
"Then pretty soon it says, ‘Hey, I’m at 
the set point, close down.” But thermal 
inertia makes room temperature con- 
tinue to rise or fall. "That can mean 
a five-degree swing," says Hughes. 
To avoid such uncomfortable swings, 
the DuroTron control considers the 
rate of change in the difference be- 
tween temperatures. The controller 
anticipates their convergence and ad- 
justs water temperature. A chart re- 
corder showed that room temperature 
varied less than one degree F. 
Huggler paid $1,930 for all of his 
electricity last year, including heat, at 
the off-peak rate averaging 3.80 cents 
per kilowatt-hour (versus an average 
7.82-cent standard rate). The prior 
year (degree-day corrected) he spent 
$1,958 on electricity and heating oil. 
So for the same operating cost Huggler 
has a system with improved comfort 
and cleanliness. 

PP&L has integrated smart-valve 
technology in a heat pump thermal 
storage system and hopes to do more 
field tests this winter. us 


WEIGHTED FLOW-CHECK VALVES 


By V. ELAINE GILMORE 


Water continually circulates through 
all zones of this hydronic heating sys- 
tem. Smart motorized ball valves de- 
termine whether hot water from the 
storage tank, cold water from a bypass 
loop, or a combination of the two, flows 
through a zone. 

Zone 1 here is currently requiring the 
most heat. Its smart valve is closed, 
which stops water flow in the bypass 
loop. In that circumstance, pressure 
upstream of the weighted flow-check 
valve (upper left) is higher than that 
downstream of it, so the valve opens, 
letting hot water pass from the stor- 
age tank to the zone 1 radiators, which 
release heat to the rooms. (Balancing 
valves adjust water flow to ensure that 
the heat is removed in the radiators.) 

Zone 2 is not currently calling for heat. 
Its smart valve is open, which opens 
the bypass loop. This increases the 
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pressure downstream of the weighted 
flow-check valve. It closes, halting the 
flow of hot water from the storage tank. 
Consequently only cold (room-tem- 
perature) water is flowing through 
zone 2. 

Zone 3 needs some heat, but not as 
much as zone 1. Its smart valve is being 
pulsed (from closed to partly open). 
That lets some cold water from the by- 
pass loop flow and also varies the pres- 
sure in the line so that some hot water 
from the storage tank flows through. 
By varying the pulsing rate, the water 
can be hotter or cooler as the zone's 
heat needs require. 

The electric-resistance heating ele- 
ment cannot come on during peak 
hours, so enough heat must be stored 
in the water at night to take care of 
the following day. An outside temper- 
ature sensor regulates that. 
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Vent with plastic 
lue-pipe corrosion: That is a draw- 
back to today's high-efficiency fur- 
naces and boilers, whose corrosive 
flue gases are cooler and therefore 
tend to condense in metal vents. Con- 

densing furnaces—the flue-pipe tempera- 
tures of which run below 150 degrees F— 
solve that by using PVC pipes. Now there's 
a solution for higher-temperature noncon- 
densing units: vents using G.E. Plastics' 
Ultem resin, said to withstand temperatures 
up to 480 degrees. Plexvent (shown) is made 
by Plexco (3240 N. Mannheim Rd., Frank- 
lin Park, Ill. 60131); Ultravent comes from 
Hart & Cooley (500 E. Eighth St., Holland, 
Mich. 49423).— Timothy O. Bakke 


Automate your 
heat pump 


new version of Honeywell's pro- 
grammable Chronotherm heat- 

pump thermostat uses a so-called 

Adaptive Intelligent Recovery al- 

gorithm to maximize both com- 

fort levels and energy savings, says the 
.company. The Chronotherm III automati- 
cally calculates when to operate the heat 
pump to reach the desired temperature at 
the programmed time, says Honeywell. This 
minimizes use of backup resistance heat. 
Claims for energy cost savings range from 
10 to 41 percent for heating and 7 to 33 
percent for cooling. Honeywell, 1985 Doug- 
las Dr. N., Golden Valley, Minn. 55422. Price: 

$235—$265, installed.—T. О. B. 


With feedback from three heat sensors (being wired above), 
Pro-Temp controls water-heater thermostat via a relay. 
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3.E. polyetherimide, makes Plexvent (above) and 
Ultravent piping heat resistant and noncombustible. 


Chronotherm III detaches from wall for programming. Four 
modes are shown on LCD: Wake, Leave, Return, and Sleep. 


Water-heater 
brain 


sing three sensors, a micropro- 
cessor-controled  analyzer/con- 
troller, and a thermostat relay, 
the Pro-Temp 8000AT controls a 
recirculating water heater accord- 
ing to usage patterns to save energy, says 
Fluidmaster (Box 4264, Anaheim, Calif. 
92803). Every half-hour on seven-day cycles, 
the controller monitors and memorizes hot- 
water usage by measuring the temperatures 
of exit water, stored water, and water re- 
turning from the building. Pro-Temp is in- 
tended for multi-family dwellings.—T. О. B. 


NRI training includes all the tools you need to get started. 


THREE BUSINESSES YOU 
CAN START YOURSELF. 


TELEPHONE SERVICING 


A New Bootstrap 
Opportunity 
Gone are the days 
when the only job 
in town was with 
the phone com- 
pany. The new 
technology is here, with opportunity 
everywhere for the skilled tech- 
nician. NRI trains you to install, 
repair, and service even the most 
advanced electronic phones. 


Training Includes Cordless Phone 
You get test equipment like an LCD 
digital multimeter and telephone 
analyzer, a pushbutton memory 
phone to learn on and use as your 
test phone, a cordless phone to learn 
servicing and troubleshooting 
techniques, plus the NRI Discovery 
Lab, where you work with circuitry 
used in today's advanced cellular 
systems. With NRI's eight Action 


LOCKSMITHING 


Make good money 
making keys, even 
more repairing and 
replacing locks, 

top dollar installing home security 
systems. NRI trains you for all three 
in one complete course. 

Income While You Learn 

Includes professional key making 
machine and all the tools you need 
to start earning profits of up to 
80096, even while learning. There is 
plenty of opportunity for the trained 
locksmith in replacing automotive 
keys, changing locks in apartment 
houses and office buildings, install- 
ing electronic security systems in 
homes. NRI training and equipment 
can get you started today! 


SMALL ENGINE REPAIR 


includes 
power 
generator! 


Equipment from lawn 
mowers to motorcycles 
is powered by small, 

air cooled engines. NRI 

can give you the training 
and tools you need to start your own 
business in this big demand field. 


5 HP Engine, Generator Included 
Your training includes a 5-HP 
Tecumseh engine with electronic start 
and a power generator you build while 
training. You learn to service mowers, 
tractors, chainsaws, weed whips, 
snowmobiles, ATVs, outboards, even 
motorcycles. Get all the tools you need 
for tuneups, engine diagnosis, and 

ine rebuilding. NRI gives you the 

ills and equipment you need to 

succeed in your own profitable engine 
repair business. 
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thought I was in big trou- 
ble," 38-year-old Khanh 
Dinh says, chuckling at 
the memory of three offi- 
cial-looking men approach- 
ing his Gainesville, Fla., home. 
But the inventor—who fled 
his native Vietnam with his 
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By CHERYL M. FIORILLO 


SUPPLY AIR 
$ (= NR CONDITIONER 


EVAPORATOR COIL 


Inventor Khanh Dinh poses 
with his dehumidifying air 
conditioner based on his *Z"- 
Coil heat-pipe heat exchanger. 
Dinh’s “Z”-Coil, developed 
under contract with NASA, 
received the 1987 Energy In- 
novation Award from the Flor- 
ida Governor’s Energy Office 
and a 1987 Special Award for 
Energy Innovation from the 
US. Dept. of Energy. The Dinh 
heat-pipe heat exchanger, a 
gas water heater, and a cen- 
tral air conditioner work to- 
gether to form an all-season 
comfort machine (drawing 
below). In winter (shown) hot 
water from the water heater 
passes through the water loop 
of the dual-loop fin coil. The 
other loop is a series of heat 
pipes filled with refrigerant. 
Return air from the house 
blows across the fin coil, and 
the heat from the hot water is 
transferred to the refrigerant 
in the heat pipes, causing it to 
boil. The gaseous refrigerant 
rises to the top of the heat- 
pipe heat exchanger, where it 
condenses, releasing its latent 
heat to the air flowing over. 
The warm air, now at about 
105° Е is distributed to the 
house. In summer the heat- 
pipe heat exchanger precools 


wife, Hong, two small daugh- DUAL-LOOP the return air before it reaches 
ters, and little else two days "201 the air conditioner's evapora- 
before the fall of Saigon—was с-ф tor coil. Thus, cooler air flows 
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ther develop his use of heat 
pipes in air conditioners. 

You may remember Dinh’s inven- 
tion, dubbed the “Z”-Coil, which 
PopuLarR Science reported on last year 
[Nov. '87, Dec. '87]. Its premise is 
to make air conditioners better de- 
humidifiers by using a heat-pipe heat- 
exchange system to cool the air deliv- 
ered to the evaporator coil. That same 
system, when coupled to a water heater, 
also can be applied to home heating 
(see diagram). 

Dinh's patented invention uses heat- 
pipe technology developed by NASA 
for the space program. A heat pipe 
transfers heat efficiently from one 
place to another as a working fluid 
inside continuously evaporates at one 
end, rises to the other, and condenses 
there, releasing heat. 

Dinh, who had researched heat pipes 
at NASA's Southern Technology Ap- 
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(CONDENSER COIL) 


plications Center, built an air condi- 
tioner/dehumidifier using heat-pipe 
technology for the Florida Solar En- 
ergy Center. Engineers from the Ken- 
nedy Space Center came upon Dinh’s 
machine, taking note of the heat pipes. 

“They traced it back to my place,” 
says Dinh. “But rather than give me 
trouble, they gave me a contract.” So 
Dinh refined his “Z”-Coil and married 
sophisticated NASA technology to the 
average air conditioner. 

Dinh’s copper heat pipes transfer 
heat quickly and easily because they 
are lined with microgrooves that in- 
crease the surface area of the pipes. 
The grooves also act as a wick for the 
liquid refrigerant, replacing the wick 
material used in many heat pipes. 
They are more efficient and cost ef- 
fective than a wick system. 


the supply air so that itis a 
comfortable temperature. 


The benefit of the Dinh "Z"-Coil is 
felt primarily in humid environments 
during the cooling season (see cap- 
tion). Because the heat pipe uses no 
energy, and because the same piece 
of equipment can be used for both 
heating and cooling, homeowners can 
save money while they are conserving 
energy. 

Dinh is consumed with a passion for 
energy conservation. “Truly, my inter- 
est is to save energy for the world,” 
he says. His work in solar energy is 
what first attracted the attention of 
the Florida Solar Energy Center and 
then NASA, and resulted in the birth 
of the "Z"-Coil. Dinh is also actively in- 
volved in an organization that plans to 
implement solar energy in technology- 
starved countries. "After all," he says, 
“the sun shines everywhere.” Gs) 


Modulating 
burner: 


no flame, 
tfi e e 
ost gas burners produce 
little jets of flame. But 
if you could squeeze gas 
through tiny enough 
holes, you'd get a more 
even and so more efficient burn. Alzeta 
Corp/'s Pyrocore fiber-matrix burner 
does this, straining the fuel-air mix 
like a sponge to produce such a low 
burn it appears almost flameless. 

The Pyrocore burner is part of an 
efficient condensing hydronic heating 
system that Teledyne Laars (Moor- 
park, Calif.) is developing. When Tele- 
dyne Laars engineers first designed 
the system, they decided for simplic- 
ity of design that the condensate 
Should drip off the bottom of the heat 
exchanger. But in conventional boil- 
ers, the burner sits below the heat 
exchanger—or right in the path of 
the corrosive condensate in Teledyne 
Laars' configuration. 

The solution was to use the Pyrocore 
burner. "The fiber-matrix burner's effi- 
ciency and smaller size let us invert 
the burner and put it above the heat 
exchanger," says Larry Brand of the 
Gas Research Institute, a supporter of 
the system's development. 

In the Teledyne Laars system the 
gas and air are mixed, then forced 
through the burner by the variable- 
speed blower. The fiber-matrix burner, 
made of a porous ceramic material, 
then strains the gas mix into tiny 
amounts that burn evenly. "The com- 
bustion occurs so close to the ceramic- 
fiber surface that there is no visible 
flame. What you see is the surface 
glowing orange," says Wayne Krill, 
vice president of marketing for Alzeta 
(Santa Clara, Calif.). 

The two-stage burner fires down- 
ward toward the heat exchanger, just 
one inch away. The heat exchanger 
then extracts the heat, delivering it 
to water circulating through the 
house. The system has an annual fuel 
utilization efficiency (AFUE) of above 
90 percent. The water vapor in the hot 
flue gases condenses on the bottom 
row of the heat exchanger tubes, is 
collected, then drained outside.— 
Nancy Negovetich 
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You use it because you care about 
your car's performance. You trust it 
to protect your engine through 
the toughest heat and cold. You 
depend on it to guard against 
wear, and clean as it lubricates. 

You expect quality like this from 
Phillips 66 TropArtic all-season 
motor oil. 

Now let TropArtic exceed even 
your wildest expectations with the 
all-new "Twist and Win" game! 
Look for specially marked classic 
gold bottles wherever you buy motor 


oil or at your local Phillips 66 
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back on а 12-quart case of 


TropArtic. Rebate ends 
November 30, 1988. 
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BY DAWN STOVER 


Runs by hand > 


This watch doesn’t need a bat- 
tery or solar cell. The AGS 
(Automatic Generating Sys- 
tem) quartz watch uses the 
wearer’s wrist movements to 
operate the world’s smallest 
generator, says Seiko. The 
rotor spins at up to 100,000 
rpm, and the watch stores 
enough energy to run for 72 
hrs. after it’s removed. Prices 
for the analog calendar mod- 
els start at $375. 


Vending carrousel > 


Made by the French com- 
pany Forenia, this auto- 
mated kiosk can be in- 
stalled outside a store (for 
nighttime shoppers) or in- 
side (to prevent shoplifting 


of small items like compact 
discs). Users feed credit 
cards into a command 
module that controls up to 
six carrousels. 


«Interactive mat 


Nintendo’s Power Pad lets 
this video-game player use 
her feet to control on-screen 
characters. It’s part of the 
Power Set, along with a 
control deck, two hand- 
held game controllers, a 
light gun, and three soft- 
ware titles. The set’s aver- 
age price is $149. 


FOR NIA 


4 Updated Audi 


Audi 100/200 sedans 
and wagons have the 
same basic shape as 
the 5000 models they re- 
place; but the interiors 
(above) have been rede- 
signed, with a cockpit 
styled after the 80/90 
series. In automatic 
models, the transmission 
now shifts through a gated 
pattern for easier indica- 
tion of gear position. 


92 | POPULAR SCIENCE 


E T 
Hybrid train A 
A linear motor prop 
Limtrain along 
rail, but the train is sup- 
ported by iron wheels, 
rather than by magnetic 
levitation. It's the first 
motor car of its type in Ja- 


ies, the builder. 
Limtrain carried passen- 
gers on trial runs at the '88 
Saitama Expo in Kuma- 
gaya City. 


Special delivery > 


Push a button, and the 
emote-controlled Let- 


Sledder extends 
into your car, 
an easily retrieve your 
mail. Two models are 
sold: electrically wired 
$200) or solar powered 
$250). They fit any mail- 
box. Todd Powers Asso- 
ciates, Harper Dr., 


so you 


Agile aircraft A 
Artist's concept of British 
Small Agile Battlefield Aircraft (SABA) 
shows a large canard, contrarotating prop 
fans, and two rudders—dorsal and ven- 
tral. Designed to attack low-altitude tar- 
gets like combat helicopters, tilt-rotor 
aircraft, and cruise missiles, SABA must 
turn 180* in 5 sec. at combat speeds. 


Aerospace's 


letter sledder 


BY ARTHUR FISHER 


Motorized zoom 35 A 


A follow-up on Pentax's world's first 
point-and-shoot camera with a 35-70mm 
powered zoom lens, ће IQZoom70 pro- 
vides a greater range of shutter speeds 
(from V to Vaso sec.), an on-off flash switch, 
and a redesigned body. List price: $437. 


Micro-mini tripod V 

The Photo-Elf micro-tripod can be left at- 
tached to a 35mm camera and still fit into 
the camera's soft case. With the legs folded 
it's only '4 in. thick. It's useful for self- 
timer shots when you want to get into 
the picture. Elf, Inc., 2229 E. Burnside 
No. 77, Gresham, Ore. 97030; $15. 
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More Maxxum SLRs A 


Minolta has added to its 
Maxxum line the 3000i, a 
light, simple, single-lens 
reflex, and the 7000i, an ex- 
tremely sophisticated de- 
sign that is the first to use 
interchangeable electronic 
chips for varying modes. 
Price of the 3000i is $486; 
the 7000i with the same 
50mm f/1.7 lens is $838. 


44 Compact cat 


Designed to work with the 
Canon EOS camera, this 
manual-focus 600mm f/8 
catadioptric (mirror) lens 
from Sigma Corp. of Amer- 
ica is only 4.8 in. long, 
weighs just 29 oz., and 
focuses to 79 in. It comes 
with five filters and a lens 
hood, case, and strap. List 
price is $517. 


Multi-mode zoom 35 A 


The Canon Sure Shot Zoom, equipped 
with a manually operated 35-70mm 
zoom lens, offers three exposure 
modes: automatic, daylight flash, and 
slow shutter. In this last mode the flash 
will not fire, making it possible to get 
natural images of fireworks, sunset 
silhouettes, and the like. A lithium bat- 
tery powers the auto-everything cam- 
era. Price: $460. 


BURGLARY BEFORE IT STARTS! 


y% Ty 


CALL 1-800-453-8800 TODAY! 


You'll receive FREE details on the 
breakthrough HOME PROTECTOR" 
Wireless Security System ...from 
BLACK & DECKER. 


Can you imagine returning home 
after a relaxing vacation...or a hard 
days' work...to discover that you've 
been robbed? 

According to ЕВ! crime statistics 
this will happen in one of every four 
homes over the next ten years. And it 
could happen to you...at any time. 


At Last...a Home Security 
Solution. 

Now whether you're leaving on 
vacation...a business trip...going to 
work ...or just around the corner to 
your local market...your home and 
family can have RELIABLE 
SECURITY! 


Introducing HOME PROTECTOR 
...Professional Quality Home Security 
that can guard your doors and win- 
dows...24-hours-a-day! 


Now...Stop Intruders Cold. 
Any intrusion effort is instantly met 
with flashing lights...a powerful siren 
..and, with our optional "on-line" 
HOME PROTECTOR Service, a direct 
call to the authorities of your choice! 


Plus...HOME PROTECTOR" 
has Fallsafe Features. 

To put it simply...the HOME PRO- 
TECTOR SYSTEM is almost impos- 
sible to DEFEAT! 

The reason is EVERY component 
of the system...Door Sensors ...Win- 
dow Sensors... Siren... and the 


Controller itself work independently. 


| So, once ANY intrusion signal is 
sent out...every element of the 
system is ARMED...INDEPEN- 
DENT ...AND IN ACTION PRO- 
TECTING YOUR HOME. 
Even ifthe System 
Controller is defeated, the 
rest of the System 
continues to operate. 


/ Y BLACKS DECKER’ 


Professional Quality at 
HALF-the-COST. 

Finally...BLACK & DECKER'S 
breakthrough technology makes 
Home Security ..AFFORDABLE! 
"State-of-the-Art" wireless elec- 
tronics make installation simple... 
and cut the cost of Professional 
wiring...IN HALF! 


FREE Detalls...Call or Write 
TODAY. 

For complete details on the HOME 
PROTECTOR system...including 
"6 Things Burglars Know That You 
Should Know Too”,...call TOLL 
FREE...or Mail The Coupon TODAY. 


CALL TOLL FREE 
1-800-453-8800 


Фф 
Clifton, NJ 07012 


BLACKS. DECKER 

HOME PROTECTOR™ 
DYES! | want to know more about the Ё 
breakthrough HOME PROTECTOR se- li 
curity system. Please rush my FREE [| 
Information Package. 
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BY WILLIAM J. HAWKINS 


Movie checker A 


Sneak a critical peek at your videos 
before you pack up and go home. 
Hitachi's 2.7-in. color LCD monitor 
attaches to your camcorder so you 
can carefully watch and listen to 
м tapes in the field. The 5.2-by-3.4-by- 

1.4-in, 94,040-pixel monitor is $300. 


CD marker A 


Put your valuable CD, 
CDV, CDI, or CD ROM 
in Identadisc and close 
the top. Seconds later 
your initials and Social 
Security number are per- 
manently embedded in 
the CD's plastic. Hi-Pro- 
Tech, Box 1357, Lans- 
dale, Pa. 19446; $50. 


Bug finder > 


You can zap most bugs 

with a spray of insecti- 

cide. But to rid yourself 

of the electronic variety— 

tiny RF or infrared voice 
transmitters that hide 
anywhere—you need an 

$880 pocket-size detector. d 
E Advantage Systems Ltd., 

— a 4 1030 W. Georgia St., Van- 
couver, British 

Columbia, Can- 

ada V6E 2Y3. 


No hands, no wires > 


Walk and talk. The Hammac- 
her Schlemmer & Co. tele- 
phone is cordless and clips 
around your ear for hands- 
free operation. The dial pad 
with rechargeable battery 
pack clips to your belt. The price of the telephone is $215. Address: 
147 E. 57th St., New York, М.Ү. 10022. 


< No-contact mouse 


An image sensor at the computer tracks 
the position of the hand-held Optimouse. 
Move the wandlike mouse in the air—as 
if you're aiming at the screen—and the 
cursor follows. It's $2,800 from ISCAN Inc. 
(125 Cambridgepark Dr., Cambridge, Mass. 
02238). 
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Shop The Technology Store 
for the Newest in Electronics 
At Affordable Radio Shack Prices! 


Compact Disc Changer 


and Wireless Remote 


EN 35995 With 32-Selection Memory 


Two-Line Cordless Phone With 
Memory Autodialing 


Compact Mobile CB With On-Mike 
Up/Down Channel Selectors 8995 


CD With a New Dimension of Conven- 
ience. Get our new Realistic? CD chang- 
er and you can enjoy an entire evening of 
stereo without changing discs. Its maga- 
zine accepts six CDs. The changer plays 
the discs automatically or you can pro- 
gram up to 32 selections to play in any se- 
quence. Use the remote to program, 
pause, repeat and search. Two-times 
oversampling for top-flight sound. Low as 
$18 Per Month x 4442-5020, 359.95 


Cordless Phone for a Two-Line Home 
or Office. It's easy to make and take calls 
from either line and put calls on hold with 
our DUGFONE® ET-422. You can store up 
to 30 phone numbers of up to 32 digits 
each for accurate one-touch dialing. A vol- 
ume control on the handset lets you boost 
the caller’s voice. LED indicators on hand- 
set and base show line status at a glance. 
Low As $15 Per Month x #43-560, 159.95 


The CB Designed With Drivers in Mind. 
Realistic TRC-430 is easier and safer to 
use because the up/down channel con- 
trols are on the mike. Features a large 
green LED channel display, switchable 
noise limiter and one-touch access to 
emergency channel 9. Add an external 
Speaker and this CB doubles as a mobile 
public address system. The ultracompact 
transceiver fits under the dash in almost 
any car. Buy now and you'll never have to 
drive “alone” again. 221-1514, 89.95 


Radio Лаек 


The Technology Store" 


A DIVISION OF TANDY CORPORATION 


4 
New 1989 Radio Shack Catalog! 
Just Off the Press—Send for Your FREE Copy 


| 
| 
| 
Mail Coupon to Radio Shack, Dept. 89-A-072, | 
300 One Tandy Center, Fort Worth, TX 76102 | 
| 
| 
| 
| 
1 


ADDRESS 
city STATE 2Р 


| 
| 
| 
| 
| 
| 
| МАМЕ 
| 
L 


Prices apply at participating Radio Shack stores and dealers. « Radio Shack Value- 
Plus® revolving credit. Actual payment may vary depending upon account balance. 


BY V. ELAINE GILMORE 


Six pack A 


Always seem to grab the 


< In situ sharpener 


With the belt-driven Martek wrong-size wrench? When you 
sharpener hitched to your %- pick up Chain Tool's Chain | 
in. drill, you can renew the Wrench you have six chances 
teeth of a saw chain without to get it right. Five of the six 
removing the chain from the open-ended wrenches fold 
guide bar. You advance the down, forming a handle for 
chain by hand, locating each the one that fits. Available in 
cutter against an adjustable two size ranges: 4 to “6 in. 
stop. First you grind all left- ($19) or V to "ein. ($20). Chain 
angled cutters, then all the Tool Co., Box 216, N. Salt Lake, 
right-handers. Martek Ltd., Utah 84054. 


Box 20, Redruth, Cornwall 
ТЕ15 2UF, England; $69. 


Metal slicer from Down Under A 


You can zip through sheet metal up to 4c in. thick 
with an Australian-made cutter called Excali- 
bur. The head attaches to an electric or pneu- 


matic drill and handles easily for straight or 
Mystery saw blades A curved cuts, claims the exporter: Fahelen Pty. 
Dyanite is carbide but not tungsten, and that's all DML Ltd., 1/29 Warraba Rd., Narrabeen 2101, Syd- 
is saying about its new compound for cutting edges. ney, Australia. 


Dyanite saw teeth stay sharp from 20 to 1,100 per- 
cent longer than standard carbide teeth, it's claimed. 
DML Inc., 1350 S. 15th St., Louisville, Ky. 40210. 
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Why Are We Offering Our Authentic WWII Air 
Force Style B-15 Bomber Jacket For Only*19.95! 


Tbe return of a 
legend 


«Warm 
lining 
eFull 


military 
action cut 


eWarm, deep plush eRugged action snap 
acrylic collar fasteners 


elnside breast pocket with binding 


eTwo cargo-flapped pockets 


— 
B-15 Bomber Jacket Order Form— 
il to: RBM, B-15 Bomber Jacket Offer (R52004) | 


| Dept. 191-116, Box 1783, Hicksville, NY 11802 1 
| 
“е 9 pu 
| 1851972 i 
e authentic |R51973| 
Air Force style «Full front. | R51974 | 
B-15 Bomber Jacket zipper | IR51975 ] 
inspired by rugged official combat 1 ins1976 1 
issue for pilots, navigators, bombardiers [| П 
and tailgunners on B-17's, Mustangs, and B-29 Superbombers. 51980 a ук a ing Кет А 
Неге it is, an American classic, at an incredibly low publicity | jeu of white Кең w/jacket $ | 
price (if you respond before December 30, 1988). 1 [к51990| СО Aviator Glasses.| only 1 
These Air Force style B-15 Bomber Jackets аге the ultimate іп “top | Protects from glare | $ 300 | 
gun" styling. Rugged good looks that flew the skies in two World | LLL I MEL LL 5 I 
Wars... Dynamic style that blazed across the silver screen from Clark DELE Subtotal |$ 
Gable to today's "top-gunners." But why pay a small fortune for this [| raw ud) — NY residents add sales tax | $ le 
American Classic look! We're giving away our authentic WWII style | | GĦRGE To wY Add $4 shipping per Jacket | $ [Н 
B-15 Bomber Jackets—the same ones nationally advertised by us in | LE Masmercaro Grand Total | $ [В 
leading media from coast to coast—for the incredible price of only р Н 
319.95 during this publicity campaign. l ТОО УЖ Ге с) | 
à ә EA ior VISA, 13 or 16 for MasterCard 
Designed and tailored of AeroDyne™ polyurethane for freedom and l " 
action... here are the famed features that made WWII Bomber Jackets [| Gad Ex 
a legend: soft, supple construction; classic deep brown color; warm, І | DS 
furry collar; padded lining; snug, cold-blocking wrist and waistbands; 
full front zipper; snap fasteners; windbreaking/waterresistant l erin 
construction; and deep cargo pockets (large enough to hold aviator — | Name 
glasses and scarf—or a video cassette of your favorite WWII movie). | Agaress 


Our authentic WWII Air Force style B-15 Bomber Jacket will not be 1 
sold by the company at this—or any—price in апу store. Every L 
imported Bomber Jacket is guaranteed for lifetime wear, or your 
money back. 

NOTE: Limit of two (2) per address at this price, but if your order is *WOMEN: While these WWII Air Force Style Bomber Jackets 
mailed before Dec. 25, you may request up to five (5). were originally designed for men. we can't keep the women 


City State Zip 


away from them, So, Small and Medium Women: We 
Please note company address for your records. recommend vou order sire Men's Small. 


Kit house—new tech 

Continued from page 72] 
with a twelve-foot wall section that 
they can't get into the house." 

The Ademmers broke ground in 
late August, and Jerry and David 
Ademmer laid the block foundation. 
“It was letter perfect,” says Scott 
Gerber of Miles. The kit arrived on 
November 12th, a Thursday. David 
took the day off work. (In all, he took 
only five days' vacation to work on the 
house. But it pretty much ate up his 
free time when weather permitted 
working, he confirms.) 

On delivery day the sky was clear, 
the ground was dry, and the tempera- 
ture reached a balmy 60 degrees F. 
The preassembled framing panels 
went up fast. 

On the second day, with the two 
dads working, they hit a snag. *One 
framing panel wasn't square and it 
threw off a corner," David says. 

The only real framing problem they 
had—indeed the biggest problem of all 
(aside from the weather)— was the an- 
gled stairway (see plan). Miles did not 
panelize the framing around the stair. 
“Too many site variables,” Gerber ex- 
plains. So like the Rafters, our stick- 
building couple in Pennsylvania, the 
Ademmers had to cut 2x 4s to size and 
deal with odd angles in the installa- 
tion. That was the hard part. “Blue- 
prints didn't explain it well,” David 
wrote in the log they kept daily. “I 
don't think the Miles people knew ex- 
actly how to do that stairway,” he con- 
fided to me later. “It was our first,” 
Gerber admits. 

On November 18th the Ademmer 
team discovered another problem: The 
floor trusses weren’t square. Not a 
standard component for a Miles kit, 
the company bought them from a local 
fabricator. “It wasn’t a serious prob- 
lem,” says Gerber, “but the Ademmers 
didn’t know what to do.” David called 
Miles and was instructed how to shim 
to square the ends. * 

By November 23rd the second-story 
wall framing was up. “It’s finally start- 
ing to look like something, and I want 
to work on the house even more,” 
David wrote in the log. With the 
Thanksgiving weekend coming, he 
knew he'd get in four good days. 

The weather had other ideas. 

On November 28th, the Saturday 
after Thanksgiving, freezing rain was 
falling. *We chipped ice off the studs 
for two hours, worked an hour, then 
gave up," David laments softly. 

The next day they put a propane 
heater in the lower level and cranked 
on the heat to melt the ice, then 
worked 12 hours under numbing 
conditions. 

But by this time Chris was begin- 
ning to see her dream house materi- 
alize. “It was so neat to walk around 
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in the upstairs and tell where the 
rooms are and how big they're going 
to be," she wrote on November 29th. 

December 5th: Another problem. It 
was time to put up the roof trusses, 
which were numbered, but inexplica- 
bly their blueprints didn't have the 
number codes on them. The builders 
guessed which went where, called it 
wrong, and had to add some bracing 
to a truss as a result. 

"Taking time off work tomorrow so 
that I can close off the roof because of 
coming rain and snow," David noted 
in the log on December 6th. He called 
on two additional helpers to get the 
job done fast. And they did. "As I put 
up the last sheet of roof sheathing it 
started raining," David recalls. 

Soon after Christmas winter arrived 
with a vengeance. "Some days it was 
twenty below with strong winds," 
David tells me. They logged only 9% 
hours in January. February saw some 
improvement. By mid-month they were 
working about half the days, albeit 
with gloves and layers of clothes. 

In March the weather improved, and 
the Ademmer team began the final 
phase of exterior work: the siding and 
trim. Siding came primed, and Chris 
added another coat of gray primer. 

On Sunday, March 13th, David 
worked for seven hours finishing the 
trim and siding and installing the ga- 
rage doors. By the end of the day he'd 
completed the exterior to the point 
PoPuLARScIENCE and Miles had deter- 
mined would end our “contest.” Gerber 
added up the hours logged: 600 hours, 
15 minutes. 


Sweat equity 


“If you were to start now, what 
would you do differently?" I ask David. 
“Га start in the spring," he replies 
without hesitation. But he admits to 
no real regrets. 

And no wonder. He and Chris have 
a lovely new home for which they paid 
about half the market value. Base 
price for the kit is $45,000. They 
bought kitchen cabinets, carpeting, 
paint, and plumbing fixtures locally, 
so they actually paid Miles a little 
less, even with the interest on the con- 
struction loan. Based on what other 
houses in the area are selling for, 
David thinks the house could sell 
today for about $90,000 (including a 
small portion of land). 

Not that he'd consider that. But he 
is toying with the idea of building an- 
other house to sell, preferably with a 
partner. Now that he's got an educa- 
tion, would he go to the lumberyard 
and buy the raw materials? 

"Too much work," he replies, with 
a hint of a grin. “I'd get another Miles 
kit—with panelization." йз 


Kit house—old tech 


Continued from page 74] 


uncle helped out when they had week- 
ends free. But I was surprised how 
scarce my friends became once con- 
struction started. This has been strict- 
ly a weekend project. Dot and I devel- 
oped a game plan, spending Monday 
through Friday getting prepared; then 
we'd charge out into the snow on Sat- 
urday and sometimes mess things up, 
spending the afternoon redoing things 
we'd done wrong in the morning. 

"Sundays were always the best days. 
Somehow we didn't feel the Saturday 
pressure of ‘so much to do this week- 
end. But by Sunday night the site 
looked like a battlefield, and it was 
important to save some time before 
dark to clean up and reorganize for 
the next work session." 

Other tips from the front: 

ө “If you're going to alter or add to 
the floor plan, do it before you start 
building. The nice thing about work- 
ing with an outfit as well-organized 
as Miles is that its computer system 
can bang out a revised set of working 
drawings in no time. But it messes 
up all calculations if you change your 
mind after you're very far along.” 

* “One great boon with a kit is that 
it eliminates shopping, saving you 
hours at the lumberyard and hard- 
ware store. And because kit packag- 
ers buy in quantity, they can get the 
best quality in lumber and plywood. 
There's no comparison between what 
they can supply and the stuff you find 
in local lumberyards." 

* "Find a company that's not pushy 
about accepting complete packages. 
For instance, I canceled the Miles elec- 
trical package, figuring Га buy that 
locally, and we upgraded our bathroom 
fixtures, getting credit for the basic 
units that come with the Foxwood kit." 

What's been the worst part of the 
experience? “The rafters!” Marty and 
Dorothy shout in unison. “Add up the 
hours we spent just building the roof,” 
Marty continues: “Two hundred nine- 
ty-three! That’s nearly half of the time 
we've spent on the whole house—and 
we haven't even applied the flashing, 
felt, and shingles! All those angle cuts 
for each rafter brace... !” 

The most telling question you can 
put to anyone at the end of an owner- 
builder project is: “Would you do it 
again?" Marty thinks this over, then 
flashes an appreciative grin at Doro- 
thy: "With a wife as supportive and 
helpful as mine, a guy can tackle any- 
thing. We've learned enough so that 
the next one would go quicker." Doro- 
thy picks up his thought: “One thing 
we've learned is to start building in 
the spring," she says. "And we'd buy 
a kit with trusses," he adds. For a cat- 
alog of plans, write Miles Homes, Box 
9495, Minneapolis, Minn. 55400. is] 


detail than a conventional fax could 
provide, Shepps opted for a high-end 
model. 

“Моге elaborate fax machines en- 
code the picture with more details 
than just light or dark pieces of data," 
says Mitsubishi's Roberge. Most en- 
code 8, 16, or 64 gray scales, depend- 
ing on the model. "Also, some machines 
have a fine or super-fine option." 

At the fine or super-fine speeds the 
document moves more slowly through 
the machine so a picture with finer 
vertical resolution—from a low of 
100 pixels per inch up to 400—can 
be sent. "The trade-off for the addi- 
tional gray scale and higher resolution 
is speed," says Roberge. "It simply 
takes a bit longer to send the addi- 
tional information." 

How do you set your fax so it 
matches the resolution and speed of 
the receiving machine? “You don't," 
says Roberge. "The two machines set 
themselves automatically." 


Twisting the fax 


“It’s a floating office," says Herb 
Johnson, director of marketing serv- 
ices for NEC America. Makers like 
NEC have taken advantage of the 
simple-to-use shrinking fax machine 
to add another twist: portability. “Our 
customers connect the portable fax to 
a cellular phone and go anywhere a 
car, boat, or truck phone will take 
them," he says. "It's being put to real 
use by on-the-road real-estate people 
and insurance claims adjusters.” 

Other users, like Jeffrey Moses of 
Columbia, S.C., go to the other ex- 
treme. “I added a fax board to my IBM 
personal computer,” he says. Made by 
companies like The Complete PC, the 
plug-in circuit board turns your com- 
puter into a sophisticated fax system 
with the ability to send or save disk 
files (see “Electronics Newsfront,” this 
issue). “The PC lets me merge docu- 
ments and graphics into my fax com- 
munications,” says Moses. 

But somewhere between the porta- 
ble and PC-bound fax machine is a 
proliferation of models that include a 
telephone handset and additional 
phone conveniences such as speed 
dialing, memory, even built-in phone- 
answering capability (faxed junk mail 
of the future?) and photocopying. 

Like personal computers, fax ma- 
chines could change the way we do 
business. And like the early predicted 
uses of home PCs, they could be used 
for everything from faxing do-it-your- 
self plans to exchanging recipes. But 
all that will take a lot of fax sales. 
“You can buy what you want," says 
NEC's Johnson, "but you still need 
someone to receive those recipes.” 


How long have you been drinking Jack Daniel's? Drop us a line and let us know. 


JACK DANIELS STATUE is a good place to 


reflect on the old time art of Tennessee Whiskey. 


Our founder—who perfected the charcoal 
mellowing method in 1866—started our distillery 
on this very spot. And from that day 

to this we've avoided any changes he 

wouldnt approve. You see, when it 

comes to smoothing whiskey you still 

cant beat charcoal mellowing. Standing 
alongside his statue reminds us of 
that. And, we believe, a sip of our 
whiskey will remind you. 


SMOOTH SIPPIN’ 
TENNESSEE WHISKEY 


Tennessee Whiskey • 40-43% alcohol by volume (80-86 proof) © Distilled and Bottled by 
Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 
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Waterline leak? 
Patch it with glue 


When you're closing a house (whether 
for a winter vacation or after winter 
weekends at your country place), it’s 
always best to drain all waterlines 
—even if you set the thermostat to 
keep the indoor temperature above 


freezing while you're gone. Severe cold 
snaps can freeze standing water and 
burst pipes. 

But even following this advice, it's 
easy—if the hour is late and you're 
eager to be off—to drain imperfectly. 


Repairs, seals or mends 
almost anything. A must 
around the home and shop! 
Nothing stronger or easier 
to use! 


Three Special Welder Products: 


HOUSEHOLD WELDER 

Mends, repairs, fastens, seals— 
* Plastic 

* Toys 
Sneakers, 


* Linoleum, carpet 
* Gutters 

* Weatherstripping 
Vinyl, rubber, etc. 
* Wall paneling 


AUTOMOTIVE WELDER 

Attaches, insulates, tightens— 

* Heater hoses • Mirrors, ornaments 

Battery cables « Nuts & bolts 

Dashboard Car Upholstery Rips 
cracks „тїт 

e Taillights e Wiring 


PLUMBING WELDER 

Welds, caulks, bonds, plugs— 
e Fitting leaks ^ Leaders & gutters 

• Joints • Plastic tubing 

e Loose tiles ә Drains 

* Cracked sinks • Bath tubs 

* Pipe fittings 


shoes 
* Tiles 


CD NEW YORK BRONZE POWDER CO., INC. 
For Mail Orders Call: 1-800-221-6545, In N.J. 201-539-9834 
For further information on THE WELDER write to: 
Jeff Morrison, VP Marketing, New York Bronze Powder Co., Inc. 
481 Doremus Ave., Newark, N.J. 07105 
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This happened last January at my 
weekend house. On my next trip up I 
restored the supply only to hear the 
sound of water thundering against the 
floorboards—and none at the sink. 

Then I remembered I had tried out 
Copper-Bond Epoxy Adhesive for the 
article “Glue Up Lead-Free Water 
Lines" [Jan.]. So I dug out the yoked- 
plunger dispenser from a shop drawer 
and ducked under my floor to locate 
the damaged pipe. My lines are heat 
traced and wrapped with strip insu- 
lation, so I uncoiled the soggy wrap 
and detached the heat cable. Because 
the rupture was at a spot near a plas- 
tic drain line, I was grateful not to 
have to torch any solder joints. In- 
stead, I hacksawed out a six-inch sec- 
tion, then cut a replacement nipple of 
the same length from identical cop- 
per tubing. 


CONNECTOR SLEEVES 


| ТАРЕ GUIDE 
FOR APPLYING 
EPOXY 


REPLACEMENT y 
E E 
5 
: qum $ 
mne с LINE A 
2 
2 
5 


CUT OUT RUPTURED SECTION 


The only copper connectors I could 
find had a center ridge inside that 
kept them from slipping more than 
halfway onto the tubing. That was OK 
for the sleeve on the left, which I could 
epoxy onto the cut line in advance and 
let set; but the sleeve at the right had 
to slip all the way onto the replace- 
ment section while I aligned it with 
the run, as in the photo. For this I 
had to insert a rattail file through the 
sleeve and abrade the ridge flush with 
the inside diameter. 

Then I mixed a large second batch 
of epoxy and liberally applied it to both 
sides of the exposed joint before slip- 
ping the sleeve to the right, center- 
ing it on the joint. (The wrap of elec- 
trical tape helps position it.) Actually, 
its a good idea to coat the inside of 
the sleeve as well, to ensure a leak- 
proof seal and to provide lubrication. 

The patch has been in service now 
for months. Copper-Bond Epoxy is 
made by Marsh Laboratories, 2437 
Waverly Ave., Pittsburgh, Pa. 15218. 
—Al Lees 


ADVERTISEMENT 


RADON 
TESTING 
PROFESSIONALS 
NEEDED NOW! 


SURGEON GENERAL C. EVERETT KOOP 
DECLARES RADON A SERIOUS PUBLIC 
HEALTH HAZARD! 


$33 MILLION RADON STATE AID BILL 
PENDING IN BOTH THE HOUSE AND 
SENATE (S744 HR2837)! 


AIR CHEK, INC., THE NATION'S LARGEST 

U.S.EPA. LISTED RADON TESTING 

LABORATORY DEDICATED TO 

PROFESSIONAL RADON INSPECTORS... 
NEEDS YOU NOW! 


LOW INVESTMENT! HIGH YIELD! TRIPLE 
YOUR INVESTMENT ON FIRST ORDER! 


AN INVESTMENT OF $995.00 INCLUDES: 


"ОМЕ ROUND TRIP AIR FARE PLUS 
WEEKEND ACCOMMODATIONS. 


*ONE RESERVED SEAT AT OUR 
NATIONAL TRAINING SEMINAR. 


*INVENTORY (RADON TEST KITS) WITH A 
RETAIL VALUE OF $3000.00 


THIS EASY TO LEARN SYSTEM CAN BE 
OPERATED AS A PART OR FULL-TIME 
VENTURE. 


NO OVERPRICED FRANCHISE OR 
EQUIPMENT TO PURCHASE AND 
MAINTAIN. 


YOU DEAL DIRECTLY WITH THE 
LABORATORY. NO MIDDLEMAN TO 


SIPHON OFF YOUR PROFITS. 
CALL NOW FOR THE NEXT SEMINAR 
DATE! REGISTRATION MUST BE 


COMPLETE THIRTY DAYS PRIOR TO 
EACH SEMINAR. CALL 1-800-AIR CHEK 
9AM TO 5PM E.D.T. WEEKDAYS. 

AFTER HOURS AND WEEKENDS, CALL 
1-800-522-2435. 

CALL TODAY TO RECEIVE YOUR 
INFORMATION PACKAGE AT NO CHARGE 
OR OBLIGATION. 


AIR CHEK, INC., ALLAREAS AVAILABLE. 


OUT OUR FAST SERVICE? CALL 800 
CK-RADON. HAVE YOUR VISA/MC READY. 
ONE TESTER IS ONLY $9.95 OR THREE 
TESTERS FOR $24.95. 

WE PAY ALL S&H CHARGES TO AND 
FROM OUR LAB. 

THERE ARE NO HIDDEN CHARGES. 


copyright 1988 Air Chek, Inc. 


n——————————— 
WANT TO TEST YOUR HOME AND "CHEK" 


e . е 
Get into your own business with NRI 
ев е LJ Ht е 
at-home training in Air Conditioning, 
е е е 
Heating and Refrigeration, 
Now NRI's home study 
course in Air Conditioning, 
Heating, and Refrigeration 
includes training in 
heat pumps and 
solar energy systems. 
Prepare yourself for a whole new 
career in one of the fastest growing fields 
around. As energy needs continue to grow 
and energy sources become scarcer, the 
demand for skilled technicians will soar. 
NRI can get you started in this opportunity 
area, and you learn at home in your spare 
time, tailoring your training to your need 
with a choice of NRI's Basic or Master 
Courses. 


Includes Professional 


Vacuum Pump and Tools 
NRI training is practical training. 


Along with bite-size lessons in theory and Optional 

practice, you get practical bench training. Postgraduate Training at 
NRI's Master Course includes professional York Institute 

tools. . .a system analyzer, leak detector, Graduates of the Master Course 


tubing and joint tools, and more. Plus 
demonstration units that graphically bring 
principles to life for easy understanding. 
You even get a top-quality vacuum pump 
for trouble shooting experiments and use 
on the job. 


are eligible for a concentrated week of 
resident training at the famous York 
Institute at no extra charge for tuition or 
training materials. Here, you'll work on 
advanced industrial equipment under the 
guidance of expert instructors. Only NRI 
includes this opportunity. 


Send for Free Catalog, 
No Salesman Will Call 
Send the coupon today for NRI's free 

catalog showing all the equipment and 
describing the complete course. Over a 
million students have trained at home the 
NRI way. You can, too. If coupon has been 
removed, write to: NRI Schools, 3939 
Wisconsin Ave., Washington, D.C. 20016. 


AFF... 


McGraw-Hill Continuing Education Center 


` ñ under GI bil 


5 : We'll give you. 
3939 Wisconsin Avenue, Washington, DC 20016 tomorrow. 
VÍ CHECK ONE FREE CATALOG ONLY 


| 
| E Ai Conditioning, Heating 
| 
| 
| 


C Travel Careers 

О Basic Electronics 

C Appliance Servicing 
O Electrician 

[П Paralegal 

C Automotive Servicing 


C Computer Electronics 

O Electronic Music Technology 
O TV/Video/Audio Servicing 
C Satellite Electronics 

C Communications Electronics 
C Bookkeeping and Accounting 


C Building Construction 

CJ Telephone Servicing 

C Locksmithing & Electronic Security 
О Small Engine Repair 


Name (Please print) Age 


City/State ip 
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THE ALADDIN 
CERAMIC 
SAFETY FURNACE 


7, \) 5YR. LIMITED 
We) WARRANTY (|, 
This little powerhouse provides you with 
5,200 BTU's of heat, while reducing amp 
usage to save you money! 
Safe, efficient and durable, the ceramic ele- 
ments operate at lower than the combustion 
point of most household materials. Thermos- 
tatically controlled. 
Six inches tall and weighing only six Ibs., 
this attractive brown cube furnace goes any- 
where you go. 

Home * Office * Workshop , Industrial 

Marine • RV • Farm 


Credit card customers can order by phone, 


Toll-Free 1-800-327-0586 


SEND TO: Pierce Arrow Co. 
РО. Box 17343 
Nashville, TN. 37217 


Send _ Ceramic Heater(s), 43002 at $99.95 each, plus 
$5.50 each for insured shipping, handling. (TN. residents 
add 7.75% sales tax. Sorry no C.O.D. orders). 


О) My check or money order is enclosed. (No delays in 
processing orders paid by check) 

PLEASE 

CHECK O 


Acct No. 
PLEASE PRINT CLEARLY 
Name 
Address 
сау 
2р Phone £ 
Sign Неге 


Practice wheel & rim safety, 
and we'll give you this solid 
bronze belt buckle. 


Avoid needless accidents! Ask 
for the wheel & rim safety train- 
ing kit provided jointly by The 
Goodyear Tire & Rubber Com- 
pany and Motor Wheel Corpora- 
tion. Post the charts in your 
garage. Train your service people 
in proper procedures. And we ll 
send you a free Think Safety belt 
buckle. 

Write Wheel/Rim Safety Dept., 
1116 N. Washington, Lansing. 
MI 48906-4841. 


SALE EI S. 


A safety education program 
sponsored jointly by 


GOODYEAR 
and 
MOTOREZWHEEL 
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Dirt-cheap dirt floor Continued from page 78 | mm 


between old and new will be in a grout 
line. 

The process of stamping Terratile 
is similar to that of cutting cookies 
out of rolled dough. The stamping 
tools cut so deeply through the thin 
slab that as the mixture dries and con- 
tracts, the tiles shrink away from each 
other. So after drying and shrinking, 
the floor actually becomes a compos- 
ite of individual soil-cement tiles. And 
if you choose to, you can remove a few 
Terratiles and replace them with color- 
glazed ceramic tiles to add accent. You 
can also pour some extra Terratile on 
a piece of plywood or particleboard 
and make some tiles for detail work— 
perhaps a Terratile baseboard. One 
of the reasons I like this process so 
much is that it creates individual tiles, 
not a slab that is embossed to look 
like something it isn't. 


Stamp as you go 


To stamp the tiles we use either 
hard plastic stamping tools manufac- 
tured by Goldblatt Tool Co. (Kansas 
City, Mo.), or for smaller projects, 
hand-cut beveled boards. The stamp- 
ing tools are best (see photos) because 
they provide a platform to stand on 
as you work. At $50 each, however, 
they can be expensive if you're only 
pouring a small area. The major prob- 
lem with using beveled board is that 
you must stamp each band before you 
pour out the next one, which in some 
cases forces you to wait a few min- 
utes while a band sets up enough to 
stamp. With the plastic tools, as soon 
as a band has set sufficiently to han- 
dle your weight, you can begin stamp- 
ing. Meanwhile another helper can 
be spreading the mix a band or two 
ahead. 

Timing is critical. If the slab is too 
wet, the grout lines flow back together 
when the tools are pulled out. If the 
slab is too dry, the cutting blades on 
the tools will crack the edges of the 
tiles. 

When we can, we use lines snapped 
into the wet slab with taut strings as 
guides for the stamping. Make marks 
two feet from the edge of the slab at 
both ends, draw a string tight over the 
marks, then lift and snap it. The line 
it makes in the wet slab is your guide 
for placing the tools. 

Pouring a Terratile floor takes pa- 
tience. We try to tackle no more than 
four hundred square feet a day, which 
gives us time to keep checking back 
on our work to make sure the tiles 
are flat and the grout lines clean. In 
fact the floor turns out best if you have 
enough time to re-trowel each band 
after it's been stamped and had a few 
minutes to set up. By carefully trow- 
eling across the stamped tiles, you can 


knock the curls off the edges and level 
the transition from one tile to another. 


Giving it the grout 


Soil-cement takes longer to cure 
than concrete. Even at one inch thick, 
it will be three or four days before you 
should walk on it. To be safe, wait at 
least two weeks before grouting. The 
reason for the wait is that soil-cement 
continues to shrink as the water evap- 
orates. If you grout before the tiles 
have finished shrinking, cracks will 
develop in the grout lines. 

When the Terratile is dry and ready 
to grout, the color will be uniform 
and much lighter than when wet. For 
grouting we use 30-mesh sand and 
Portland cement in a four-to-one ratio, 
mixed wet. Start in the far corner and 
spread the grout mixture over the en- 
tire area with a rubber grouting float. 
Work the grout into the lines, then 
drag the float toward you at a 45- 
degree angle to the lines. The cleaner 
you get the tiles at this stage, the eas- 
ier cleanup will be. 

Make a pass over the area with a 
large wet sponge to smooth out the 
grout lines and clean off the tops of 
the tiles. Watch carefully that you 
don't pull grout out of the lines. Re- 
peat the above two steps until you've 
completed the floor, then return to the 
beginning and carefully wipe off each 
tile one at a time with a damp sponge, 
keeping the water in your bucket 
clean. The tiles are easy to clean be- 
cause the porous soil-cement sucks the 
water out of the thin grout so quickly, 
the cement doesn't stick. 


Finally the finish 


For outdoor use Terratile can be left 
unsealed. But if you want it to look 
its best, a few coats of wax can't be 
beat. Buffing with a heavy-duty floor 
polisher works the wax into the po- 
rous soil-cement to seal it and create 
a smooth finish. The tile may require 
two or even three coats before it's 
sealed. A final coat of wax will make 
it shine, and continual waxing will im- 
prove the look. 

Terratile is just as resistant to spills 
and stains as a quarry tile floor. We 
clean ours with mild soap and water 
when needed, then wax and buff it. 
One drawback is that it can chip or 
dent if a heavy sharp object falls on 
it, but even this can be a plus: Though 
relatively new, already our floor has 
a look that resembles the patina of 
many years of use. 05 


FOR MORE INFORMATION: 
The author's ring-bound handbook on rammed-earth tech. 
nology. first offered to Роршлн Scit ct readers іп 1982. is 
still available at the same price. $11.50, from Rammed 
Earth Works. Blue Mountain Rd., Wilseyville СА 95257. A 
new videotape on the history and principles of rammed-earth 
building is $25 from the same source. 


EXPAND YOUR CAREER HORIZONS... 


“EDUCATION. 
OF 
TOMORROW 
TODAY 


START WITH CIE. 


Microprocessor Technology. Satellite Communications. 
Robotics. Wherever you want to go in electronics... 
Start first with CIE. 

Why CIE? Because we're the leader in teaching 
electronics through independent study. Consider this. 
We teach over 25,000 students from all over the 
United States and in over 70 foreign countries. And 
we've been doing it for over 50 years, helping 
thousands of men and women get started in 
electronics careers. 

We offer flexible training to meet your needs. 
You can start at the beginner level or, if you already 
know something about electronics, you may want to 
start at a higher level. But wherever you start, you 
can go as far as you like. You can even earn your 
Associate in Applied Science Degree in Electronics. 

Let us get you started today. Just call toll-free 
1-800-321-2155 (in Ohio, 1-800-362-2105) or mail in 


The CIE Microprocessor Trainer helps you to learn how circuits with 
microprocessors function in computers. 


the handy reply coupon or card below to: 
Cleveland Institute of Electronics, 
1776 East 17th Street, Cleveland, Ohio 44114. 


APS-33 


‚== | Se 


Cleveland Institute of Electronics, Inc. 

1776 East 17th Street • Cleveland, Ohio 44114 

О Please send your independent study catalog. 

For your convenience, CIE will try to have a representative 
contact you — there is no obligation. 


Print Мате Е 
Address Apt. m 
City State 2р 

Age Area Code/Phane No. 

Check box for G.I. Bill bulletin on Educational Benefits 

О Veteran L1 Active Duty MAIL TODAY! 


Just call toll-free 1-800-321-2155 (in Ohio, 1-800-362-2105) 


‘TDoorder the Regal Purewater System, or for more information, call 1-800-453-6200 toll-free. Or send $99.95* (tax/ 
shipping included) with this coupon to: Regal Purewater System, 1675 Reigle Drive, Kewaskum, WI 53040-0395. 


“Includes two -gallon containers. 


Name 

Address. i 
City. State Zip. 

O Check or money order enclosed. | 
Charge: Visa O MasterCard O ExpDate —— o ěă | 
Account # Signature 


Allow 6-8 weeks for delivery, noCODs. — PS 


HOW TO INITIATE A CLEAN WATER ACT. 


Every day, bacteria, chlorine, 
pesticides and hundreds of other dan- 
gerous pollutants find their way into 
our drinking supplies. Many of which 
are known to cause cancer, high blood 
pressure and birth defects. 

The unfortunate truth is that 
clean drinking water rarely exists in 


nature. But it can exist in your home. 
Because the Purewater System 
is a system so effective, it can remove 
virtually all unwanted pollutants. And 
deliver some of the cleanest, best- 


tasting water you've ever had. 
act now to get the Regal 
Purewater System. 


ЕТ of 


For $99.95, you'll not only Бе 
cleaner water. But a cleaner 
еай as well. 


С.й КҮТТҮ, system 


Tornado [Continued from page 691 


which was about three to four miles 
deep. “We hit one good thunderstorm,” 
Curran said to me. "But the bigger 
ones we were trying to intercept look 
as if they're going to die before they 
can reach us." A relieved smile 
creased my face. "Good practice," 
Curran concluded. 

Chase teams have verified the ac- 
curacy of Doppler radar sightings. 
They've also documented the longev- 
ity of tornadoes—from a few seconds 
to about an hour. And they've con- 
firmed the existence of satellite tor- 
nadoes called "suction vortices" which 
orbit the core of intense tornadoes and 
are responsible for the most violent 
winds. 

The 1988 season is the second in 
which NSSL teams in vans have 
launched weather balloons. Radio- 
sondes (transmitters and instruments 
lofted by the balloons) are used to re- 
cord information about a tornado's 
core. 

Even more useful tools are porta- 
ble Doppler radars with a range of up 
to three to five miles (see photo). Blue- 
stein's university-based storm-inter- 
cept team has used a portable Dopp- 
ler to measure actual tornadic wind 
speeds. On May 25, 1987, using an ex- 
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perimental 40-pound unit, Bluestein's 
team first obtained wind-speed mea- 
surements from inside a short-lived 
but strong tornado churning over the 
north Texas plains. The team used 
equipment designed by Dr. Wesley 
Unruh at the Los Alamos National 
Laboratory in New Mexico. The gear 
consisted of two side-by-side dish 
antennas—one to transmit a contin- 
uous microwave beam and the other 
to receive the echo. 


Eavesdropping on a tornado 


Bluestein describes the event: “We 
were south of Gruver, Texas. From 
three miles away the radar measured 
tornadic winds of between 138 and 184 
miles per hour.” On the portable ra- 
dar's receiving screen, Bluestein and 
his team of meteorology graduate stu- 
dents were able to “see” the tornado’s 
wind speeds. They also “heard” them. 
The professor explains how: “Because 
wind speed measurements are moni- 
tored as audio, we put on earphones. 
In one ear you hear motion toward 
you; in the other, away from you. The 
higher the pitch, the faster the mo- 
tion. While we were listening to this 
tornado one of the graduate students 
said, "Wow, the pitch just went way up!’ 


That's when the tornado touched the 
ground." 

While researchers work with porta- 
ble units in the field, Dr. John T. Snow 
is creating simulated tornadoes in his 
laboratory, located at Purdue Univer- 
sity in West Lafayette, Ind. He hopes 
to measure the wind speed inside a 
"tame" tornado sometime this year. 
He'll use a laser Doppler velocimeter 
that fires laser beams, not micro- 
waves, at the spinning air to detect 
how fast the tiny particles in the air 
are moving. 

Eventually, data from laboratory ex- 
periments and field research will be 
linked by computer with data from 
satellites, weather maps, and weather 
stations all over the country. This in- 
formation will be used to construct the 
first computer models of tornadoes, 
similar to today's thunderstorm sim- 
ulations. These models, called algo- 
rithms, describe a tornado's behavior. 
Simple models will take data and con- 
vert it to graphic displays that are 
easy for forecasters to interpret. To 
build more complicated models, ac- 
tual weather conditions will be re- 
corded over a long period, perhaps for 
many years, until a predictable pat- 
tern emerges. 05 


Exercise, 
More "^I ess 


m MORE EFFECTIVE 

By duplicating the motion of cross country skiing, the 
world's best exercise, NordicTrack provides the ideal 
aerobic workout. Your total body is exercised simul- 
taneously. 


п MORE COMPLETE 
Unlike bikes and other sitdown exercisers, NordicTrack 

exercises major muscles in the buttocks and legs more uni- 
formly, as well as exercising the arms, shoulders, 
and back. You get a total body workout. 


m MORE CALORIES BURNED 


In tests at a major university, 
NordicTrack burned more calories 
and provided a greater aerobic 
workout than an exercise bike 
and a rowing machine.” 


п MORE UNIFORM 


Unlike a rowing machine, 
you can independently 
adjust NordicTrack’s 
resistance for upper and 
lower body muscles for a 
more thorough, balanced 
workout. Major muscles 
are neither overstressed 
nor underworked. Plus 
NordicTrack's patented 
flywheel system provides 
a smooth, rhythmic motion 
that makes exercising more 
pleasant. 


m LESS TIME 

Because NordicTrack is so much more efficient 
than an exercise bike or rowing machine, you burn 
more calories and get a better aerobic workout in 
less time. 


m LESS EFFORT 

In running and biking, the leg muscles do most of the work. 
With NordicTrack, the exercise workload is shared by 
the upper and lower body muscles, so exercise 
seems to require less effort and provides 
ФР greater cardiovascular benefits. 


m NO DIETING 

Recent studies show that 
aerobic exercise is much more 
effective for losing weight than 
dieting. And no other exer- 
cise machine burns more 
calories than Nordic 
Track...So you can lose 
weight faster without 
dieting. 

п NO IMPACT 
Running and some 
aerobic workouts can 
cause painful and 
harmful jarring to the 
body, resulting in knee, 
shin, back and other 
injuries. NordicTrack 
gives you a vigorous aero- 
bic workout that is com- 
pletely jarless. 


m NO SKIING 
EXPERIENCE REQUIRED 
NordicTrack is for everyone who 
wants the benefits of regular exercise, 
Even if you've never skied (and never plan 
to), in a few minutes you'll soon be “tracking.” 
Great for all ages and weights. 
m NO RISK 
NordicTrack’s excellent quality and performance allows us to 
offer a no-risk, 30-day trial return privilege. In fact, customer 
referrals are our largest source of orders. 


a 
“Gti 


п MORE 
CONVENIENT 
Exercise in the comfort of your 
home, any time of day, in any weather. 
You'll be more likely to exercise reg- 
ularly and achieve your fitness goals. 
NordicTrack folds easily, requiring storage 
space of only 17" x 23". 


"Scientific test results included in NordicTrack brochure. 


FREE BROCHURE AND VIDEO 


Call Toll Free Or Write: 


1-800-328-5888 


In Minnesota 1-800-422-5145 In Canada 1-800-433-9582 


"Of all the indoor exercisers, 
only NordicTrack provides 
the same superior benefits 


| 

| 

| 

| 

as cross country skiing." Nordic rack | 
Qa 141 Jonathan Blvd. №, Chaska, MN 55318 | 

he, Please send free brochure | 

Olympic Also free video tape VHS BETA | 

Silver Medalist | 

| 

| 
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ELECTRONIC DIALING POWER 


ONLY $59.95 


The state-of-the-art micro-processor in our 
new EZ-7 Phone Dialer allows you to store, 
recall, and dial an incredible 166 individual 
phone numbers (up to 50 digits each). 
Plus it has additional memory banks for 
dedicated service to MCI? Sprint? and 
other alternate long distance services. 
Easy to read LCD display. Security 
code locks memory. Auto-redial and 
pause button. 

To recall a number from memory, 
simply push the first letter of the 
individual's name that you would like to 
call. The EZ-7 Phone Dialer scrolls 
through all names stored under that 
letter until it reaches the correct name 
and number. 

To dial the number simply push the 
dial button, and your call will be made by 
transmitting True Tones" into any phone 
receiver. (Works on either touch tone or 
rotary; ph ones with tone lines.) Measures 
only 2%" x 3%” x И" Weighs 2 ounces. 
Full function calculator. Three year 
battery (memory will not be lost when 
battery is changed). Automatic shut-off. 
Includes carrying case and complete 
operating instructions. 

Order yours today with our 30 day 
money back guarantee. 90 day warranty. 
Please include $5.95 for shipping & 
insurance for one unit and $8.95 for 
two units. Please mention product code 
when ordering. Credit card holders may 


call our toll-free number when ordering. Or 
mail your check to the address below 
Add 6% sales tax in CA. 


W EZ-7 Phone Dialer 
#AR40 — $59.95 
Order two at special savings 
W Set of 2 Phone Dialers 
#AR95 — $109.95 


Order toll-free 24 hrs. a day 


800-443-0100 ext. 690 


RYANS 


BY eM ATL 


25 52 МАТ 
23010 Lake Forest Dr., Suite D321 
Laguna Hills, CA 92653. 
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New O Renewal 
C] Change of address 
О1ҮР. $13.94 O 2YRS. $24.97 


$17.94 


CIBillmelater 


ZIPCODE 


when writing about service or a change of address. If you 

оге moving. place your mailing label in this space and 

write your new address in the space provided below. 
(PLEASE PRINT) 


Please attach your mailing label from the front cover 
Allow 6 weeks advance notice, 


i 


Occasionally we make our mailing list available to repuloble. 

whose products or services moy be of interest 10 
You. If you'd like your name removed from this list, please 
Check he box below. 


STATE 


Please remove my поте trom your ist. 

Mail to: POPULAR SCIENCE 
PO. Box 2571 
Boulder, CO 80302 
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AT LAST the Fireplace insert that will make your 
fireplace efficient and give you the look you have been looking for. 


The Grate Heater 


No other fireplace heater 
offers these unique combinations. 


Now you see it, 


© COMPLETE VERSATILITY can be used with any 
set of glass doors 

* CONCEALED BLOWER thus retaining natural 
fireplace beauty 

© CUSTOM HEATERS available to fit any fireplace 
including see-through and corner units 

© GAS LOG HEATER also available 

* Retain fireplace beauty while obtaining up to 
40,000 BTU'S/Hr. 

* Combine the Grate Heater and our Seal 
Tight Glass Door to get a beautiful fireplace 
insert that is safe and efficient. 

© STOP HEAT LOSS. .. with attractive glass 
doors that utilize our proprietary Aluma-Seal 
technology to provide a very tight seal. 

Call 1-800-669-HEAT 
for the dealer nearest you. 


For a FREE brochure please fill out 
and send to HEAT-N-GLO FIREPLACES. 


now you don't. 
Displayed with Seal Tight glass doors. 


SAVE 40% 


ON FACTORY FRESH 
NAME BRAND CIGARS 


Now . .. enjoy savings up to 40% and 
more, plus the rich-tasting smoking 
pleasure of Cuban seed and other fine 
Central and South American tobaccos. 
Over 300 different blends, shapes and 
sizes, for every taste in our great new 
£M. 


WRITE TODAY FOR 
YOUR FREE CATALOG 


THOMPSON CIGAR co, 90° 
5401 Hangar Ct., Tampa, FL 33634-5391 
PLEASE PRINT 


| ADDRESS. 
| am. 
PHONE(— — 


(612) 890-8367 rax (612) 890-3525 


HEAT-N-GLO Fireplace Products, Inc. 
6665 W. Hwy. 13, Savage, MN 55378 


{ 


Apt No. 


5ае__ Zip 
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"The Source" of the 
electro-mechanical components 


What's New at 


AMERICAN DESIGN COMPONENTS? 


We warehouse 60,000 items at 
American Design Components- 
expensive, often hard-to-find com- 
ponents for sale at a fraction of their 
original cost! 

You'll find every part you need — 
either brand new or removed from 
equipment (RFE) in excellent condition. 
But quantities are limited. Order from 
this ad, or visit our retail showroom 
and find exactly what you need from 
the thousands of items on display. 


OPEN MON.-SAT., 9-5 


THERE'S NO RISK! 


With our 90-day warranty, 
any purchase can be returned for 
any reason for full credit or refund. 


COMMODORE 
COMPUTERS... 


PLUS 4 — 

(Cust. Returns — Tested Good!) 
Built-in software incl.: a word processor, 
spread sheet, graphics, & 0 system. 
Comes complete w/power supply & in- 


struction manual, 
Item #19202 $49.95 


High speed, 
40 ms. access time. 
Quantum #0540 
Item #17765 New - $379.00 
10Mb (ST412 Compat.) 
Major manufacturers — 
Get them while they last! 


кет #17199 $99.00 
БО, COLOR MONITORS. 


Operates 
ideally with 

the ATI Wonder 

Card . Perfect for 

text, CAD & other 

graphics. 8-color display. Scanning freq. 
to ZoKHc, Std. Hi-Res: 000 x 60, 752 x 
410. Input: 110/220V, 50/60Hz., 

М. їп metal елавы. (Hookup dia 
incl.) Mfr — Hitachi CD1215-DTL 
(TESTED -- LIKE NEW!) 

12" — Кет #18059 ... 


14" — — item #18599 


COMMODORE 8050 
Dual Disk Drive 


2 full-height, 100 TPL 
single-sided disk drives, ea. w/storage cap. of 
533,248 bytes. Ea. 8050 diskette has 77 tracks 


tin power supply. 
Power req.: 115VAC/60Hz. (manuels inci.) 
Dim.: 1334^W x 1334"D x 6 

Item #19313 New – 
€-64 POWER SUPPLY 
(BLACK) 


item #19205 New - $14.95 


51/4" FULL-HEIGHT 
ISK DRIVE 


Tandon #TM100-2 or equiv. 
item #7928 $79.00 New 
2 for $150.00 New 
PRESSURE 
TRANSDUCER 
KIT 


Consists of 6 differ- 
ent transducers, ranging 
anywhere from 1 to 10,000 PSIAG. 
Stain gauge, variable reluctance, 
& potentiometer type. (No two 
kits alike!) ltem #19456 


All tested good! - $99.00) 
STEPPING MOTORS 
for ROBOTICS... 


Fig. 1 
2" x 2,7dia. x 27H 

Step DC Torque 

Angle Volt. oz/in. Type 


115 CFM MUFFIN® 


37/2", MICROFLOPPY 
DISK m. FANS 


pc. К Q еј 
БУА b 


1 Mb tuntormatted), 135 TP, 3 ms. 

access time. Power req: 

ments: «12, «6 volts. Removed 

from operational computers — 
— Like New! 

Mic — NEC model FDT0SS 


пет #17171 $79.00 ea. 
2 for $150.00 


MAGNIFYING 
LAMP d 


Б 


Multi-position, 30", j| 
completely adjustable » 
swing arm with 2 way 
metal C-clamp. Has 4" diopter 
agnifying lens, w/ruler. Porce- 
in lamp socket & on/off switch; 
up to a 60W bulb. Color: 
bei UL listed. 


Item #13136 New - $24.95 


USED — Mfr: Centaur/Howard 
Кет #5345 $5.95 


minum housing. Ball 
thermally protected. Permanent 
split capacitor motor (cap. built 

. Dim.: 6/4"H x 6.95"W х 2°D. 
Mfr — Rotron #MR2B3 


tem #6301 $19.95 RFE 


55 RPM SATELLITE- 
POSITIONING MOTOR 


72 РМ20 


GELL CELL/LEAD 
ACID BATTERIES... 
RECHARGEABLE — 

Used for 


E Q9. 
Be Bi Ha he Wx очо 
Mfr - Elpower 
item #7039 $14.95 
6V @ 4.0AH 
Dim: 4^H x 294 W x 12/70, 
Major manufacturers. 


item #15757_ $7.95 


AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J. 07074 
YES! Please send me the following items— 


Description. 


нет 
No. 


How 
Many? 


Mfr. & Part No. Fig Reversible capacitor induction 
Superior 1 $19.95 e. 115V/60 Hz., 3 
MO61-FF-62018 
‘Superior 
MÓOS2-FT-402 
li n 
e 


Applied Motion 


Mitsubishi 
555-250АҮА 


WATER/ 
CHEMICAL PUMP 


ae m 


For use in pumping water/chemi 
he Range: 30 GI 


Shae a DEL 
aft: 4" x 
Mi 


Mfr — Matsushita or equiv. 


item #5149 $9.95 RFE 


TTL MONITORS... 
HI-RES... 


59.95 ea. 
2 for $14.95 
$10.95 ea. 
2 for $19.95 


12"- High Resolution 
12VDC, green phosphor. Sub- 
assemblies, CRT, board & trans- 
noe ps Comes with 
'ook-up diagram. 
Item 46811 New - $19.95 
с head 50 ft. Pump | 15" Data Display/Monitor Kit 
is supplied with 1/3 HP motor, 115/ | Alphanumeric керы display. 
230V, 50/60 Hz. Therm. protected. 
x 6"dia. x 53/,"H 
2895-002 


О Charge my cre 
Oviss Ома 


сага. 
Price. 


Card No. 


for the hobbyist. 


ANTI-GLARE 
SCREENS... 


Glare & reflection filters that im- 
prove speed, accuracy & 


necessary 
(just plugs together). Hook-up dia- 
Em Includes: Кеу- 

1 cassette digital data. 
drive, 2 game controllers, power 
supply & one cassette. Capable of. 
running CP/M, has built-in word 
processor. Item #7410 

Complete - $99.00 
ACCESSORIES... 


DATA DRIVE сг 
1..$19.95 
PRINTER POWER SUPPLY — 


кет #9918...$59.50 


Call or write with any 
other requirements! 


HIGH POWER 
SWITCHING 
POWER SUPPLY 


DC Output: +5V@ 18A 
-5V @ 25А 


+12V @ 2.5A 


"| Input: 115/230VAC, 50/60Hz. 


Dim: 13"L x 4," W x "Н 
Mfr — Sola 439-139 
item #17210 New - $29.95 


MINIMUM 
ORDER 


Г] My check or money order is enclosed. 


Card [C Amex 


Exp. Date. 


Signature. 


Telephone: Area Code 


Number. 


Name 


TOTAL 
Shipping & handling: we ship UPS unless 
herwise specified. Add $3 plus 


speci 

Conadion: 5$ plus PO. cost Charge only. 
Sales так (NJ. residents on 

lease add 6% of total 


Address 
City 
State Zip 


ORDER TOTAL 


All inquiries and free catalog requests—call (201) 939-2710. 


For all phone orders, call TOLL FREE 800-524-0809. In New Jersey call (201) 939-2710. 


This could 
be you... 


Chris Curtis, 
President 


making $5500һ hour 


үп your © re c Washing Business! 


Pressu 
restaurant needs 


Every 
this specialized cleaning service — its 
required by law in most places, yet few can 
provide it. Earn up to $20,000 part-time, $35,000 
fo $50,000 fulltime, using our proven equip- 
ment, training and support. No experience 
necessary. Repeat business, few competitors. 
Low investment, rapid payback. NOT a franchise 
— you keep every penny you make. Be your own 
boss, m your own hours — make great money. 
is prove it! Call or write today for FREE 
INFORMATION — по obligation. 
RENT OUR INTRODUCTORY VIDEO on Pres- 
‘sure Washing. Send $2.00 plus a $17.00 deposit 
(rounded when you return the tape) or call TOLL. 
REE for details. 
= ши on шн — — — ==- 
О Send FREE information kit about PRESSURE 
1 tunities it offers me. 
INTRO VIDEO in 
Beta. 


E oo 

1 Black Magic Pressure Washing Washing | 
П 728А Mountain Road, Stowe, VT 05672 1 
= Call TOLL FREE: 1-800-334-3395, ext. 728A ё 


WORLD'S SMALLEST———— 
WEATHER STATION 


THE AMAZING WEATHER COMPUTER THAT 
YOU CAN HOLD IN THE PALM OF YOUR HAND. 
DIGITAR's new TWR-3 Micro Weather Station includes 
a computer, precision wind vane and speed sensor with 
mounting hardware, and 40 feet of cable. For only 
$159.95. With the optional, automatic-emptying RG-2 

Rain Collector ($49.95) you can even monitor rainfall! 
+ WIND SPEED * RAINFALL (Optional) 
+ WIND DIRECTION * TIME OF DAY 
+ WIND CHILL * AUTO. SCAN 
$ WIND GUST RECORD + METRIC/ STANDARD 
+ TEMPERATURE * NICAD READY 
^ HULOW TEMP RECORD + ONE YEAR WARRANTY 
MAGNAPHASE INDUSTRIES, INC. 
ү 1502 PIKE STREET NW. 
MADEINUSA. AUBURN, WA 98001 
ORDERS ONLY: 800-322-1502 
INFORMATION: 206-735-0374 FAX: 206-735-5044 


MIC& VISA 


Jump jet (continued from page 59] mmm‘ 


Below, the g suit hisses as it inflates 
to keep the blood from pooling in my 
legs and causing me to black out from 
a lack of blood in my brain. As the 
HUD's g meter ticks off 2 g's, 2.5 g's, 
3 g's, my breathing gets progressively 
more labored. Perspiration really flows 
now...3.5 g's. My diaphragm feels as 
if it's become part of my lower back... 
3.8 g's. My head is very heavy. When 
I turn to look outside the canopy, 
waves of dizziness and disorientation 
hit me like a wall. This is much worse 
than any roller coaster I've ridden, for 
sure. I turn back to the HUD... 4 g's. 
Again I’ve got a death grip on the 
sides of the cockpit. “How are you 
doing?” Summoning what little pride 
Гуе got left, 1 manage to croak out, 
“Pretty good.” 

After what seems an eternity, Jack- 
son straightens the plane out and the 
g forces drop off rapidly. “You know, 
this plane can pull eight g’s,” he notes. 
“Let’s just fly straight for a while,” is 
my answer. I hear a low chuckle over 
the intercom. 

“The AV-8B’s turning performance 
has really been improved by the 
LERXs—the leading-edge root exten- 
sions,” says Jackson. Those small semi- 
circular additions to the wings where 
they meet the fuselage I saw when 
boarding create strong vortices that 
delay lift-killing flow separation from 
the upper surface of the wing. 


Putting on the brakes 


“Now let’s say we just got jumped 
by an enemy fighter and he’s on our 
back and we want to get behind him. 
One thing that a Harrier can do that 
a conventional aircraft can’t is vector 
its nozzles forward so it brakes like a 
spaceship firing its retrorockets. It’s 
a kind of viffing maneuver—vectoring 
in forward flight. 

“Here’s how you pull a major decel- 
eration using the vectored thrust,” 
Jackson continues. “Set the nozzle 
lever stop to the braking stop—ninety- 
eight degrees.” With my left hand, 
I set the knobbed stop lever to 98 
degrees. “Now, when I say so, pull 
the nozzle lever down to the braking 
stop fast, OK?” “OK.” “Now!” I slam 
the nozzle angle lever all the way back 
to the braking stop with a wrench. 
Instantly, I’m jolted forward, the 
seat harness webbing digging into my 
shoulders. We're decelerating like a 
drag racer in reverse. Four seconds 
ago, the airspeed indicator on the 
HUD had read 407 knots, now it reads 
300 knots. 

“We just scrubbed about a hundred 
knots in a couple of seconds,” Jack- 
son intones while I work to recover 
myself. “Right now, the bogie would 
have streaked ahead and we'd have 


him with our air-to-air missiles or our 
Gatling gun.” 


Run in and pop up 


“Now we'll go down to the deck and 
fly fast to simulate the bomb run. 
You'll get a chance to see what this 
plane was designed for," Jackson says. 
“You’ve got to fly low to avoid the 
radar that guides surface-to-air mis- 
siles.” The plane pitches down and ac- 
celerates rapidly as Jackson bumps 
the throttle up to 95 percent maxi- 
mum power. Soon we're cruising 500 
feet above the bay at 550 knots. Boats, 
buoys, and birds streak by in a blur. 

As we approach the target ship, 
Jackson calls out a running account 
of the bombing maneuver. *Now we'll 
pop up to 1,500 feet and roll into the 
target.” We do. “Now we're tracking 
the target with the ARBS, or angle- 
rate bombing system—a nose tele- 
vision-camera-based ordinance deliv- 
ery system that computes the angle 
to the target by means of video con- 
trast. It then computes when the 
bombs need to be released, figuring 
in angles, airspeed, type of bomb, and 
so forth.” As I watch on the back-seat 
multipurpose display, the pilot selects 
his weapons, which are indicated by 
the video graphics. Jackson flies the 
little white plane symbol along a 
white pathway the ARBS indicates on 
the HUD. 

Way up ahead, I pick up the target 
ship—an old rust bucket anchored in 
the Chesapeake. The chop of the water 
becomes more distinct as we descend 
and bear down on the ship. Jackson 
lines up the HUD's computerized 
cross hairs and readies the simulated 
bombs. "Away," he barks, as the air- 
plane symbol lines up with the cross 
hairs. “Direct hit,” he tells me after- 
wards, interpreting the targeting dis- 
play as we cruise over the target. 
Scratch one ship. 


Magic-carpet ride 


Soon we're over verdant Virginia 
pine forest in a Quantico training area 
called Davis Crossroads. "See that dirt 
strip down there, Steve?" I look down 
to see a sandy patch of ground maybe 
3,000 feet long surrounded by tall co- 
nifers. “We'll make three passes at 
that strip as if we're going to land: 
the first one at 125 knots simulating 
the approach of a conventional air- 
plane [nozzle setting: 30 degrees]; the 
second, a slow-landing approach at 
sixty-five knots like we would for a 
short field [nozzles at 88 degrees]; and 
third, we'll come in as if we're doing 
a vertical landing." 

We roll in and dive toward the dirt 
strip for the first time. As we near the 
strip, it's clear that there's no way we 

Continued 


PROTECT AND 
SAVE! 


Dryer Vent Closure 


A BETTER DRYER VENT. The floating shuttle rises 
to let warm, damp air escape outside, then drops 
down to close out energy-robbing cold air in winter, 
hot air in summer, and rodents, dust, and debris. 
Unlike ordinary vent covers that freeze or clog, ours 
is designed to withstand extreme temperatures and 
daily use. Installs simply onto dryer vent opening. 
Can be painted to match your house. Made ir: U.S.A. 


Pleaserush me _______ Dryer Vent Closures at 
$19.95 + $2.25 each shipping and handling. Send to: 
Heartland Products International, Box 777, Valley 
City, North Dakota 58072. Visa and Mastercard 
Welcome. TOLL FREE 1-800-437-4780. 


Name. 


Address. 
City. 
Daytime Phone 


AUTOMATIC 
SECURITY LIGHTS 


Protect Your Home and Family with 
these Automatic Outdoor Security Lights. 
An infrared motion sensor turns floodlights 
on when your car enters the driveway, or 
ifa would-be intruder comes within range. 
Take advantage of our special arrange- 
ment with Catalina Lighting. Buy one or 
more lighting systems today and save! 


* Motion-Sensitive Sensor Detects 
Movement of Persons or Objects and 
Turns Floodlights on Automatically. 

* Sensor Range Is Approx. 40'L x 60'W. 

* Adjustable "On" Capability from 15 
Seconds to 18 Minutes w/Auto Shut- 
Off. 

* Fully Adjustable for Height. 

* Uses Two 150 Watt Bulbs. Bulbs Not 
Included. 

* Sensor Assures Only Night Operation. 

* Uses Existing Wiring. Hardware and 
Instructions Included. U.L. Listed. 


90-Day Ltd. Factory Warranty. 


Learn how you can turn an 

old рай and blower into a 

powerful furnace that can 

melt aluminum cans and 

scrap, pot metal, and 

brass. We built one for 

about $10! Uses grocery 

store charcoal! Pour cus: 

tom castings! Build a fur 

nace to melt cast iron! Dis- 

‘cover books on sand cast 

ing, patternmaking, cupola 

operation, casting of deco: 

tative items, and more! 

Discover the secrets of 

Whitworth’s 1853 mi- ; 

crometer that could measure to a millionth of an inch! Make 
charcoal and coke! Build a dividing machine and more! 


Much more! 


See technical school textbooks on ma- 
chino too! operation, diesel repair, and 
refrigeration. Learn how the ancients 
refined all types of metal from iron to 
WEM gold! Learn simple chemical analysis! 
Work iron with a forge and anvill Build a 
wood lathe! A band saw! A circular saw 
blade sharpener! A wood stove! And 
I much, much more! 


— UM 
Incredible books! 


Discover hundreds of manuals, industrial handbooks, 


paporbacks, reprints, and privately published papers on un- 
usual technical subjects ranging from meting metal to 


4 from electroplating to 
{ blacksmithing. 

You'll see instantly 
why this is the most 
markable mailorder 

Й bookstore ever! You 

jont know what you've 

been missing! We probably have just the technical how-to 
information you've been seeking for years! 


Wide Variety! 


Make paper! Electroplato! 
Melt cast iron! Learn calcu: 
lus! Pour babbit bearings! 
Grind telescope mirrors! 
Make vacuum pumps! 
Grow crystals! Dis- 
Cover books on hy- 
draulics, steam engine 
design, wind power, mag 
nets, sundials, restoration 

and milling 

s and much more! 


2 R 
Highest Quality! 

Every book is guaranteed to be high quality! This is NOT a 
book club. You're free to pick and choose only the very best 
books from the best publishers with no obligation. Since 1 
cannot possibly offer every book published, | offer only the. 
best. You gethigh quality books, fair prices, fast service, and 
honest dealing. You can order with conti 


Item H-3984-7352-586 S/H: $5.00 ea. 
8 


Write for а catalo 


Write for your copy of the las- 
test jam-packed edition о! 


Credit card customers can order by 
phone, 24 hours a day, 7 days a week. 


Toll-Free: 1-800-328-0609 


Lindsay's giant Technical эим эшш жш єч DD сєз DOT шаа шы eui Dnm ans 
Books catalog. Send $1.00 SEND TO: 
(US & Canada — $4.00 foreign rmi П A 


айтай). You'll see in a minute. 1405 Xenium Lane ано MN 55441-4494 І 
why everyone is taking about [| 


i - [5 Send. —s Light(s) tem H-3984-7352-586 at $39 

bac e nns se ol , [| each, plus. $500 each ior shipping, handing. (MN 
! Write today for a cata- residents add 696 sales tax. VA residents add 4.596 sales 

log and order the books you 

need while they're still avail- 


Lind3ay 


[| tax. Sorry, no CODs) 


Ic My check or money order is enclosed. (No delays in 
processing orders paid by check) 


[| — ? [| 
poe oz oco осв р 


Е Acct no 


Build a pre- 
cision lathe 
for less thar 


$50 without алала P" 
power tools. “жун, " t 1 


or other pre- “gia! Pe: 

cision "in. U^ ORES 

struments! 

rs true! Build a precision shaper, milling machine, drill 
press, rotary table and indexing head, a sheet metal brake, 
and more! Learn how to make a surface plate from scratch 
and use it to rebuild used machine tools. Build a one lung 
engine! Design steam engines and boilers! Build a welder! 
Make your own drill bits, taps, dies, reamers, end mills and 
much more. Discover an incredible 2000 page mechanical 


reclaim precious metals! Make bricks and glass! Visit 1910 
steam auto factories! 


А 


Publications 


Box 12-ER Bradley IL 60915 


Send a catalog! I've enclosed $1.00 U.S. & 
Canada. ($4.00 foreign airmail) 


[Name 


[| PLEASE PRINT CLEARLY 


[| 
[| 
[| 
Apt it fj 
1 
[| 
I 


ване 
Кы ан иш ш нш шш тиш тш гп нал ты гин шы 


OCTOBER 1988. | 113. 


бууп this classic 


"Roll Top" OAK DESK 


from our pre-cut portai assembled Kit. 


Here's the turn-of-the- 
century "Roll-Top" you've 
always wanted. A fuil 
size oak desk (oak and oak- 
veneers) now yours at 
extraordinary savings... 
because you put it together 
yourseif from pre-cut Kit 
parts. No special tools 
needed. When finished, 
you'll possess a magnificent 
showpiece for your home 
or office — worth at least 
twice what you paid for the 
Kit! Send for details 
without obligation. 


gives you all the facts 


Please send my free Craftsman's Corner color catalog featuring the Classic Roll Top Desk 
and many other quality hardwood kits. understand Г am under no obligation 


Fi 

| 

1 — 

DN FREE ruu coor cataros 
| 

| 


| Print Name 
Address 
City State 

| Craftsman’s Corner Dept.7MB • 4012 N.E. 14th Stre 


Take Advantage of the Hottest Idea in Home Building 


Looking for a fantastic buy on a new home or a versatile business opportunity? 


We Make It Easy With: 

* Versatile investment programs 
* Substantial discounts on homes 
* Unrestricted sales territories 


* Noinventory requirement " 2 


* Full training and support 
* Financing assistance 
* Advertising support { | | 

WANTED Stee Industry Leader 
In Select Territories Tri as Te І FAX# a 
For a FREE packet and more information call Today 


* Construction assistance 
DISTRIBUTORS 

Toll Free: 1-800- TRI-STEEL (800) 874-7833 
114 | POPULAR SCIENCE 


Our Homes Made Of Steel Offer: 
* Super energy efficiency (R-30) 
* Low maintenance/high strength 
* Clearspan interior flexibility 
* Hundreds of popular designs 
* Fast, simple construction 
* Unique patented designs 
* Custom designs available 
* Affordability 


Join the 


Jump jet continued mmm. 


can land. We rapidly run out of run- 
way. On the second slow-landing ap- 
proach, it looks like Jackson can just 
barely shoehorn the Harrier in. He 
climbs out again. 

The third try is pure magic. Again 
I get a running account: "First, we 
have to make a transition from wing- 
borne to nozzle-borne flight," he ex- 
plains as we drop down. The test pilot 
pulls the throttle to the idle position. 
The turbine quiets down for the first 
time since we took off. At 250 knots, 
he drops the landing gear. Then Jack- 
son engages the STO flaps and with 
the lever, rotates the exhaust nozzles 
to 60 degrees, and juices the throttle 
once more. The Harrier starts decel- 
erating. At about a half mile out, 
Jackson shifts the nozzles to the hover 
stop—82 degrees. He decelerates fur- 
ther using power, and at 42 knots the 
jump jet just quits flying. Rather, it 
hovers eerily like some high-tech hum- 
mingbird. Jackson checks our forward 
progress with a rearward movement 
of the control stick. "That closes the 
tail reaction-control valve [RCV] jet 
and opens the nose RCV. The other 
axis works the same way.” 

Now we hang in midair just above 
the 150-foot-tall trees as if we were 
suspended by wires. There's only a bit 
of swaying and buffeting, otherwise 
nothing but turbine noise. "It's like a 
magic-carpet ride!" I exclaim. 

As smoothly as it arrived, the Har- 
rier springs up and makes way for the 
base's airfield several miles away. 


Drop it down 


We sight the Quantico airfield, and 
Jackson brings the jump jet in over a 
yellow-outlined helicopter pad painted 
on the asphalt. This time, instead of 
hovering hundreds of feet in the air, 
he backs off the throttle and the plane 
begins to drop downward, supported 
by four pillars of exhaust. With deft 
movements of the stick, Jackson re- 
fines the plane's position over the pad. 
"I'm flying her down this time, but the 
attitude-hold portion of the autopilot 
can do a hands-off vertical landing by 
itself," he notes. 

At about 25 feet, the ride gets a bit 
bumpy. "That's called ‘cobblestoning,’ 
because it's like rolling over cobble- 
stones with hard wheels," explains 
Jackson. “It’s caused by the exhaust 
gases reflecting back off the ground. 
Right now, the lift-improvement device 
‘box’ is capturing that reflected ex- 
haust to help keep us up. Together 
those air dams provide an extra 1,200 
pounds of lift." 

Finally, we plop down softly. Need- 
less to say, I’m beaming. Of course, 
Tm also very relieved. Jump-jet flight 
complete. 05 


for only $3.95 


(values to $133.70) 
and get a Free Gift! 


Weekend 
Electronics Projects 


How to Read 
Electronic Circuit 
lage ams 


ELECTRONICS 
FIXIT BOOK 


2083 $25.95 


Electronics projects . . . ideas . . . the latest technology 
all at up to 50% off publishers’ prices! 


ELECTRONIC = 
CONVERSIONS 


I 


1439Р $15.95 2887 $16.95 


THEOR 


2613 $23.95 
USING THE 
Ыр 

0с 


THE GIANT BOOK OF 
LECTRONICS 
я PROJECTS. 


FREE when you join! — | 


кегш p 
1667? 91096 2905 $24.95 s Eaay Electronic Prolects (a $7.95 Propels 


= | Elementary from Delton T. Horn value!) 
урен, | Бесс Projects you can build—some unique, 


c— || El ics some old favorites—from the author's 
| p vast treasury of electronics know-how. 
| | : : = 
| E Membership Benefits • Big Savings. in addition to this introductory 
| In offer, you keep saving substantially with members' prices of up to 5096 off the 


- publishers' prices. * Bonus Books. Starting immediately, you will be eligible for 

2000 $23.95 2753P $16.95 our Bonus Book Plan, with savings of up to 80% off publishers’ prices. • Club 

News Bulletins. 14 times per year you will receive the Book Club News, describ- 

COMPACT ing all the current selections—mains, alternates, extras—plus bonus offers and 

DISC PLAYER special sales, with hundreds of titles to choose from. • Automatic Order. If you 

тоту ме want the Main Selection, do nothing and it will be sent to you automatically. If 

. you prefer another selection, or no book at all, simply indicate your choice on the 

reply form provided. As a member, you agree to purchase at least 3 books within 

the next 12 months and may resign at any time thereafter. » Ironclad No-Risk 

Guarantee. If not satisfied with your books, return them within 10 days without 

obligation! * Exceptional Quality. All books are quality publishers’ editions 

especially selected by our Editorial Board. PS-1088 
Ай books are hardcover unless numbers are followed by а “Р” for paperback. (Publishers Prices Shown) 

© 1988 ELECTRONICS BOOK CLUB*, Blue Ridge Summit, PA 17294-0810 


1367P $17.95 


2735P $13.95 


Authorized Liquidator 


SOLIDEX 
VIDEO REWINDERS 


Increase Your Viewing Time that used 

to be spent rewinding tapes. And, take 

the work “load” off your VCR's motor with 

a VHS or Beta Video Cassette Rewinder 

by Solidex. Specialarrangements with the 

manufacturer make this a great buy. 

Big Advantages! This "must" device 

quickly rewinds video cassette tapes. 

Extends the life of your VCR's motor. And, 

helps you avoid costly VCR repairs. Act 

NOW! Put this unit to work for you! 

* Reduces Costly Wear on VCR Motor. 

* Fast, Efficient Operation Cuts Delays. 
Lets You Spend More Time Viewing, 
and Less Time Waiting. 

* Auto Shut-Off. Auto Soft Eject. 

* Compact, Space-Saving Size: 2%"H x 
5"W x 11%"D. LED "On" Light. 

1-Year Limited Factory 

Warranty Parts/Labor. 


VHS: Item H-4016-7152-291 
Beta: Item H-4016-7226-798 
S/H: $4.50 each 


Credit card customers can order by 
phone, 24 hours a day, 7 days a week. 


(ham H-4016-7152-291 at $19 


È sac i 0 sacha hin handling. I 
I gach, plus $450 cach отан емее [| 
D My check or money order is enclosed. (No delays in 
[| processing orders paid by check) [| 
Weds ORE obo a ова 
Acct. No. Ex LL [| 
PLEASE PRINT CLEARLY П 
p І 
losses Apt #. [| 

City State 
[| І 
ZIP. Phone L ) [| 
[| 07,7 Re ÉmSÉRSÉÓÓ€QÓÓM [| 
| иш кз шз эш сш жш ша ша шш шш и и Й 
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Taking Care of Your Car 


By STEVE MERCALDO 


DRAWINGS BY RUSSELL VON SAUERS 


à FRONT CROSSOVER PIPE 


EXHAUST RING 


LA, 


LO, 


SPRING 


CATALYTIC CONVERTER 


Engineering exotic exhaust rings 


When cars with transverse-mounted 
engines accelerate, their exhaust parts 
are subjected to tremendous stress. To- 
day's exhaust rings are made of ex- 
otic and expensive materials to comp- 
ensate for as much as a four-degree 
movement between the exhaust man- 
ifold and pipe and still maintain a gas- 


tight seal. Stainless-steel mesh and 
expanded graphite provide the needed 
flexibility and durability under oper- 
ating conditions. It is important to in- 
stall the correct parts and always use 
the spring-loaded bolt between the 
crossover pipe and front intermediate 
pipe (see inset). 


RIDGE CAUSED BY 
CYLINDER WEAR 


` 


A e Әх 


TONNES 


Rec 
SN 


Piston pitfall 


Before removing an engine piston, 
check for a ridge at the top of the bore. 
If you can feel a raised lip, use a ridge 
reamer to smooth the inner surface 
of the bore. Failure to do this may re- 
sult in piston damage when it is re- 
moved. Do the job correctly the first 
time by carefully following the reamer 
maker's instructions. 


"SENSOR-SAFE" 
‘SEALANT 


Oxygen-sensor killer 


When reassembling an engine that 
contains an oxygen sensor use only 
“sensor safe”-labeled silicone sealant. 
The wrong RTV (room temperature 
vulcanizing) sealant can contaminate 
and destroy the engine’s vital oxygen 
sensor, causing an inefficient air-fuel 
mixture in the combustion chamber. 
Poor fuel economy will result. 


Got a useful car tip? Send it (with Social Security No.) to Car 
Care, Poruiam Science, 380 Madison Ave., New York, N.Y. 
10017. We'll pay $50 if we use it. No tips can be returned. 


Roll-pin starter 


If you're having trouble starting a roll | 


pin in a tight place, try using this 
easy-to-make tool. Take a *«-by-3-inch 
cap bolt and drill a hole the size of 
the pin into the threaded end. Slip the 
roll pin straight into the hole, and 
press the tool and pin into place; care- 
fully pull the bolt out. 


CIRCUIT BREAKER 
24 


Fussy fuse 


If the same fuse keeps blowing but you 
can't find an electrical short anywhere, 


try this temporary fix. Replace the | 


fuse with a plug-in circuit breaker. 
The breaker will open when the cir- 
cuit overloads to protect the car's elec- 
trical system, but will close when it 
cools. Always replace the fuse with a 
circuit breaker of the same rating. 


Guard Your Home with 


"Man's Best Friend" 


scares off burglars 
electronically 


Here's an exciting new discovery to 
protect your home, day or night. Nothing 
Stops a would be burglar quicker than 
aguard dog. The new Barking Dog Alarm 
does just that without the extra trouble 
of feeding, walking, fleas or vet bills. 


Recorded on a computer microchip (so 
there's no chance of broken or jammed 
tape), your new dog alarm will be as clear 
and realistic the 1000th time as the first. 


Simply plug your "new dog" into any 
standard outlet and it "barks" for 55 
seconds. Then it shuts itself off until it 
hears another sound. Any sound causes 
“Man’s Best Friend" to respond with a 
fierce bark designed to scare away 
burglars. 


You control the loudness of the bark 
and the noise level it takes to activate 
your “new dog.” Adjustable bracket lets 
you mount it on the wall, ceiling or floor. 
UL listed and a one year warranty. 


GUARANTEED! 

Try Barking Dog Alarm risk-free 
for 30 days. If you're not completely 
satisfied, send it back for a full 
money back guarantee! No ques- 
tions asked. That's our promise. 


Free Shipping and a $20 
Savings When You 
Order Set of 2 

Order this amazing Barking Dog Alarm 
for only $59.95 and $4.95 for shipping 
and insurance. Order 2 or more Barking 
Dog Alarms and enjoy the extra dis- 


W 


Barking 
Dog 
Alarm 


Imagine a burglar 
trying to break-in 
to your home. 
Suddenly, the 
loud barking dog 
alarm scares him 
off! "Man's Best 
Friend" stops 
burglars before 
they break-in, 
keeping your 
home safe. 


counted price of just $49.95 each and 
SHIPPING IS FREE! That means a set 
of 2 is just $99.90 delivered. 

YOU SAVE OVER $20! 


Order Today 


For fastest delivery, call toll free 1-800- 
525-8624 or in California, 1-800-233- 
9559. Or send-the coupon to Progressive 
Energy Corporation, 255 So. Bent Ave., 
B-1, San Marcos, CA 92069. All credit 
card orders are usually shipped out in 
48 hours or less. 


1 want to protect my home day 
and night with the amazing new Barking 
Dog Alarm. (Calif. Residents include 6.596 
Sales Tax.) 


О Rush me one Barking Dog Alarm at 
$59.95 each and $4.95 shipping. 


О / want to SAVE $20 and get FREE 
SHIPPING. Please send me 2 or more 
at $49.95 each—along with FREE 
SHIPPING. 


O Check O MC/VISA 


Charge Card No. 
Expiration Date 
Name 

Address 

City 

[o — 


PE 

Е 

— 

ааа 

Progressive Energy Corporation 

255 South Bent Avenue, #B-1, Dept. PS108 
San Marcos, California 92069 


CALL NOW, TOLL FREE 1-800-525-8624 
IN CALIFORNIA, TOLL FREE 1-800-233-9559 


о сор 


Bbje—R— 
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Wordless Workshop 


By ROY DOTY 
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Shoppers' Showcase 


A selection of products and services for Poputar Science readers avail- 
able direct by mail. Enjoy the fun and convenience of mail ordering 
shopping. Please order directly from the advertiser. For advertising rates 


for this section, write Advertising Sales, Poputar Science, 380 Madi- 
son Avenue, New York, N.Y. 10017 т 


PUBLIC NOTICE: 

Due to a variety of reasons, (overproductions, dis- 
continued lines, Etc...) manufacturers & distributors 
get STUCK with inventories that must be liquidated, 
DAMARK walks in, lays down cash, and takes the 
entire inventory. This is how we can offer you 
products at BELOW DEALER COST! Just LOOK 
atthe values below and order today - QUANTITIES 
ARE LIMITED! 


ELECTRONIC 


GUITAR 
UNISYNTH XG-1 
IT'S THE INSTRUMENT OF TODAY! Digital synthesizer 


AT FAR BELOW 
DEALER COST! 


STEREO COMPONENT 
AKAI SYSTEM 


Compact size for those who 
want excellent sound with- 


out sacrificing space. Per- 
fect for people in apart- 
ments and dorms. Has eve- 
rything necessary for a 
complete sound system! 


* Integrated Amplifier - 170 watt music 
power, output power: 35 watts x 2, three 
inputs for phono, CD, MIC. 

+ AM/FM Tuner. ‘urntable - fully 


automatic, feather touch controls, belt 
driven. 
* Cassette Deck - Soft-touch controls, 
LED level meters. 
2 way, Rated output: 40 watts, Max: 50 
watts, Dim: 7.9"Wx13.4"Hx7.4"D. 
* Approx. system size:13.8"W x 17.5"H x 12°D. 


er not included. 
* Full Factory Warranty! 


Folds down 

to half its 

size! Fits 

easily in a 

trunk, Take 

it with you 

when you go 

camping, or 

even bring it with you on campus to 
ride from class to class. 

+ Quick release fittings for easy folding and handlebar/ 
seat adjustments. * Comes fully assembled with front & 
rear fenders, luggage rack, front, rear, side, & pedal 
reflectors. * MADE IN EUROPE of high quality steel 
tube. • Front hand brake, rear coaster brake. + Complies 
with U.S. standards regulating bicycle safety. + Tire. 


20"x1.75". » Net weight: 35.2 Ibs. * FULL FACTORY 
WARRANTY! 


voices, stringless membrane fingerboard, digital drums 
and electronic tremolo put the UNISYNTH in an entirely new 
category of guitar technology! Features an exciting “Auto- 
Play” function for anyone that wants to play guitar but 
doesn’t know how! In just minutes you'll be playing the gui- 


tar of today! 
* 6 different synthesizer voices: Guitar |, II, Synth, Vibes |, 11 & Brass, 


* 8 rhythm patterns including rock, 


isco, latin, 8 beat, ballad, 


waltz, 16 beat, and swing. * Touch responsive right hand strum 


Mfg.Sugg 
Retail 
$699.00 


DAMARK PRICE: 


:268 


(Order No. B-874-106740. 
Insured ShipiHand.: $30.00 


Cordless 
Electric 
Razor 


Having problems 

getting a close, 

smooth shave 

with an electric ra- 

zor? With the European made Payer cordless 

razor you can have it all! Close, smooth, 

shaves without fighting a cord. 

+ Single foil rechargeable razor with trimmer. 

* Cordless 

* Small enough to fit in your 
shirt pocket or travel bag 

* Made in Austria. 

+ Model #: 1001 

+ Full Factory Warranty! 


+ Factory New! 
* Factory Perfect! 


strings. * Full manual fingerboard, 


in speaker/amplification system. 


+ Easy-to-follow, step-by-step operation manual, 


* One Year Warranty! + Factory New! Factory Perfect! 
Mfg. Sugg. Retail.$349.95 


DAMARK PRICE: Q 9 
Insured ShipHand. $9.00 


Order No. B-874-105973 


ТМ PERSONAL REMOTE 

CONTROL CENTER 
Operate you TV, 
VCR & Cable TV 
Decoder with one 
remote control. 
Consolidate all 
those remotes into 
one easy to use re- 
mote control cen- 
ter! It's simple to 
use & program! 


* Operates most pupular 
brands. 
+ Uses 3 ААА batteries (included). 
* Dimensions: 8-1/10"H x 13/16"D x 2-1/2"W. 
* Due to a variety of codes used, Zenith 
cannot guarantee that the 
PCC will operate every model listed. 
+ Made in U.S.A. 
* 90 DAY WARRANTY! 


Mig. Sugg. Retail: $248.00 Mfg. Sugg. Retail: $129.95 Compare At: $99.95 
$ $ $ 
Order No. В-874-103531 Order No. В-874-106237 Order No. B-874-104323 
Insured ShipiHand.: $14.50 Insured ShiprHand.: $4.00 Insured ShipHand : $4.00 
EE нш шш юш шш шй Ыш ны шы тш иш тш ни ши шш шш ши шы шш шш шш шы ша иш эш иш шы ты шш иш gg 
МАМЕ 
PRODUCT ITEM NO. QTY. PRICE З/НЛ TOTAL 
[ | ADDRESS. AKAI Stereo System |B-874-106740 $268 [$30.00 
civ ST——— ZIP SUZUKI Electric Guitar — [B-874-105973 $99 ]$900 
W oc FOLDING BIKE В-874-103531 soo ]31450 
= PAYER Electric Razor ^ |B-874-106237 $29 | $200 
- Fi on АР ird ЗЕ Я. MICE Галх —Q ZENITH Remote Contro! — [B-874-104323 $49 [| $400 
МА ГЕРУ SUB TOTAL 
m 1-800-832-5555 —— ^c Co in MN add 6% Sales Tax 
Total SH 
Wi O cHeckm.o. [1visA | TOTAL 
[Г] MASTERCARD [-] DISCOVER ~~ GARD NO. EXP. DATE 


ШШ send To: DAMARK INTERNATIONAL, INC., 6707 Shingle Creek Parkway, Minneapolis, 


mn 55430 TL 
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Train 
FAST 


at Home! 


If you enjoy fixing things, you're a “natural” 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 


COLLECT CASH PROFITS ALMOST AT ONCE! 


You're "in business" ready to make $10 to $26.00 
an hour a few days after you begin Foley- 
Belsaws shortcut training. Easy illustrated les- 
sons complete with ALL practice equipment 


( 


Ф ALL TOOLS YOURS TO KEEP 
@ KEY MACHINE YOURS TO KEEP 
€ EXPERT PERSONAL ASSISTANCE 
© BUSINESS-BUILDING HELP 


THIS DO-ALL PRO 


KEY MACHINE YOURS 


T. TO КЕЕ! KEEP! 


"Can add $50 
to $100 a week 
to your in- 

DÀ, come... and 
б? doesn't cost 
you a penny 
extra! 


This VET Did It - and YOU 


badly 
yw i'm a 
Эз а Locksmith, thanks to 


training. 
your is fascinating, H | сап 


do it anybody can. 
Glen Johnson, 


Make Up to $26.00 an Hour — even while learning! 


eaLOCKSMITH 


"War injuries left me 
handicapped, but 
financial success 


Besides, the 


Larned, Kan. 


enable you to get your share of this always- 
profitable business. Hundreds we've trained 
are doing it. So can YOU. 

MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 
ing spare time — ог in your own full-time 
business. Ideal for retirement—good jobs, too. 


Kansas Сі 
Nilmington, 


N. Hunt, 
week extra." 


R. Davis, St. Louis, Мо. —'"1 cleared $110 last 
Saturday." 


) Ed Boyle, Pittsburgh, Pa.—'"My business going 
at top speed. I'm moving to bigger Se 


ВТЕ ЕТТТ WIL CALL THIS COUPON • NO SALESMAN WILL CALL 


FOLEY-BELSAW INSTITUTE em 


Өй EQUITABLE RD... Dept. 11511 
KANSAS CITY, MO. 641 

Rush FREE book, "ers to your Future." 
Name. 


Address. 
City 


Del.—"! make $50 a 


- State. Zip. 


DOME HOME KITS 


Spacious...Efficient... 
Affordable...Monterey Domes 
Homes are designed for a 
lifetime of savings. 

Up to 50% more ener- Je 
gy efficient than every- 

day homes. Patented d 
building system i. 
comes precut 
and color coded. 


Send for 100 page color 
Catalog & Plans Book. $7.00. 
Fully Guaranteed! 


MONTEREY ——smáá— 
1 Please rush my Monterey Domes Catalog d Plans Book. Enclosed is $7.00. 
C] Also, send me the Bask Dome Assembly Manual for an additional 5.00 


MES 
1760 Chicago Ave. оєет AR-10 
Riverside, Calif. 925 


Mason & Sul 


Send $2 to receive a one year subscription 
to our 56-page color catalog featuring the 
most intriguing collection of clock and 
other reproduction kits in the world. 
Includes kits, dials, movements, tools, 


| 
1 
Li 
1р hardware, books, and accessories. 
L 
L| 
L| 


586 Higgins Crowell Rd, Dept. 1348, W. Yarmouth, MA 02673 


Woodworl Tools 
of Exceptional Quality 


Since 1928, we have searched the 
world for tools you don't just buy, 
Dut silopi: tools made by craftsmen 
for сі men, classics of lifetime 
quality for le who love to work 
with ids...carvers, cabinet- 
makers, finishers, hobbyists, build- 
ers, teachers. Our catalog details 
over 4,000 tools; our stores have 
even more. 

For your Free COPY of the Wood- 
craft catalog writ 


WGDDCRAFT SUPPLY CORP. 
Dept. PS108 

41 Atlantic Avenue, Box 4000 
Woburn, Massachusetts 01888 


COIN COUNTER 
& WRAPPER 


New Patented 
Method counts 
& wraps quickly! 


c ^^ 


а 
E 
2 


Pat. 
4,606,360. 
Call 1-800-772-7025 toll free 
100% Satisfaction Guarantee ] 


Padnaq Inc., Dept. P6, P.O. Box 818 
Burlington, VT 05402 


Made in 
U.S.A. 


Rx Eyeglasses ‘Breakthrough’! 
How To Buy Direct By Mail 


Sate. Easy. Full line of trames. lenses & coatings. Sport & dress 
FAST delivery. Try for 30 
days. 100% Guaranteed. 
300,000 sold. Send for 


FREE catalog. 
Prism Optical, Inc., Dept. PS108 
710992 NW 7th Ave. 


Since 1959 М. Miami, FL 33168 


Desktop decoration of cast zinc aloy, 1 
metal furnishings, wood-grain carriage. Il 
Size: 12 хб”. Send for FREE catalog: | 
Replica Model Guns, Swords, Suits of ү 
ip, Атто, Helmets, Flags, Medals өк. 


COLLECTOR'S ARMOURY) 
800 Slaters Lane 
S 1 
т: 


Build Your oun HELICOPTER 


SIMPLE, LOW-COST ASSEMBLY eCarries one porson-plus 


X SPECIALI Ж 
Both Books: Only $19.95! 


Р.О. Box 50-XA 
Riderwood, MD 21139 


“FINEST MARZIPAN "FINEST 
CHOCOLATES "LOW CALORIES BISCUITS "COSTA 
RICAN COFFEE "FINEST PORCELAIN "DESIGNER T- 
SHIRTS SEND $3.00 FOR COLOUR CATALOGUE 
Он REQUEST FREE BROCHURE 
H&H EXOTIC PRODUCTS INC. 
Р.О. BOX 111909 PSO MIAMI FL. 33111 


SINGERS! 


REMOVE VOCALS 
FROM RECORDS AND CDs! 


SiNG WITH THE WORLD'S BEST BANDS! 
An Unlimited supply of Backgrounds from standard 
stereo records! Record with your voice or perform live 
with the backgrounds. Used in Professional Performance 
yet connects easily to a home component stereo. This 
unique product is manufactured and sold Exclusively by 
LT Sound - Not sold through dealers. Call or write for a 
Free Brochure and Demo Record. 
LT Sound, Dept.PS-3,7980 LT Parkway 
onia, GA 30058 (404)482-4724 
Manufactured and Sold РЕЙ LT Sound 
24 HOUR PHONE DEMO LINE: 482. 2485 


He's making a concrete flower 
pot...and so can YOU! 
Make and sell your own 
ornamental concrete items. 
Order your book with over 
425 aluminum molds, prices 
and production trade secrets 
from world's largest mold 
manufacturer. Only $700 


CONCRETE MACHINERY C 
P.0. Box S-99 Hickory, NC 28603 


122 | POPULAR SCIENCE 


HARD-TO-FIND, UNIQUE PRODUCTS for HOBBYISTS, GADGETEERS and STU 


‘Stars That Glow In The Dark Turn Your 
у} Bedroom Ceiling into The Night Sky. 

Ж. E Assortment of 250 lumi- 
ПВО nous stars mat glow inthe 
W N À darkon cling or wa 
up achidsroom with he beauty of glowing stars and hav 
‘wth astronomy. Easy to apply decals glow atr exposure to 
Nght. Comes ит star enart and instructors to recreate те 
Bg Dipper. Miky Way and he heavens. А1398 


Motors By The Bag For Hobbyists, Modelmakers. 


Е ‘Our inexpensive 
‘motors can make 
\ wheels go ‘round, 
propellers шт. = 
Unlimited 
y applications, 
Have tun by adding mo- 
tion to your science аг 
projects, demonstra 
tions and experiments 
With tis special buy of 
20, 1" motors with 34" 
long shafts and 2 wire FA 
leads 20, Т motors A1904 $10.95 © 


Great AM Radio Rt With Select-ATenna. 
Listen To Station WOR N. 

This new antenna will bring in those weak, distant, 
AM radio signals loud and clear. 

You now get excellent radio recep- 

{ion on al AM stations. Select A 

Tenna turns your АМ rad ito a 

powertul receiver Used in Alaska to 

pull in stations trom continental 

05. Employs mutually inductiv 

coupling. Mini-jack and plug 

10" dia, NILMI $44.95 


its Fun To Grow Your Own Crystal 

With Museum Quality Growing Kits. ( 

Kis contain al he chemicals 

large, beautiful fantasy 

ametiysts “Just dissolve te premixed chem 

icals in waar, The ће sparking crystals wil 

appear na few hours, reaching vo п, 

anneer асе haie: Fantasy diamond i 

ASTAST or Fantasy amethyst М. 37.808 Each 37.95 


J 


12 Foot Light Show Of Multi-Colored Bulbs 

Makes Unique Window Display Or Decoration. 

‘Weatherproof Light Ropes create moods. 

grab attention for sales displays and vade, f 

booths and are one-of-a-kind decorabons. 7 

Clar plastic 4” fee tube encases 44 лу. 

brightly colored bulbs in 12 ft long Light Ж р 

Ropes. Can be used indoors and out. Мае 

and female connectors at each end alow you. 

o ти and match color strands, Lights in e 

Tope wil move in а stationary pattem oF 

"hase each other at a variable speed you 

select. A transformer is required to operate 

lights $19.85 Ea. 

45, 189555 10 or more $17.95 Ea. 

Citar. A36,656; Blue A36,557; Green 

 A36,658; Red A36,659. Amber/Copper 

‘A36,60; Multi Color A35,279 xs 

Light Controller for forward and speed contol. 107 60Н2 

input Speed selector switch wil handle up to 8 Light Ropes, 
435.280 $24.95 


Miniature Water Pump For Photo Darkrooms, 
Science Fairs, Water Displays. 


Ws ny pump can pump 3 


Build A Working Replica Of The _ | 

‘Steam Engine In The 1800s. 

Seam egnes, те wirtose of he 

incu powered mace fam 

quent ‘he Samy Seamer and 

фа Та стой Oy coomy The 

Элден яв те ange stola pan 

Sif post occi uiua ha. 

Ses moves one clon ias 

Preig needed o тегене a wo 

reis bonor dale cde, 

рол boler pars nu tos ев. 

FE собор шу ма зот 
[Er 


The Chandler токо ~ 

A Classic Favorite For 75 Years. 
Demonstrates "gyroscopic inerta” опту 
їп space as first recorded by isaac Newton. 
An obiect rotabng about a fned таз creates 
а condition in which the axis holds its 
positon with respect to inertal space, no | 
matter how the spinning objects support | 
is moved about. Machined. painted and 
Dalance-ftted all by hand. Complete with 
Instructions and pedestal, AS7,265 $5.95 


pow tette jad 

k Tienen. = 

ture contro эла creviton ASO.348 $6.95 Ye. — en 
Of dantoomenercs, abe tans madel watts wate 
| fraton and more Can be viet eher осот and ase 
| pring Operates on 2 тавла bates (not nc] uns up 
[гё Hous petore banery chang в rqured 4 lie nel 


‘Moisture Magnet” Absorbs Moisture 

And Helps Stop Mildew And Musty Odors. 
“Mosture Magner чишу 
eliminates dampness and 
бен cause by most 
Pacem cosets. anes and 
Senes - Dy Got au 
TU canat Contas mos. 
Tee sorong creca beads 
that absoró water. When 


us. Chemcaly inert on comode, nox, wd nol 
топ odor or tate KI SH $6.9, er more $825 x. 

= Now You Can Enjoy Seeing Your Old Home 
MA Movies And Slides On Television. 


„ЫР 10 Foot Solar Dirigibles | 


Fly In The Sky When 
Exposed To Sunlight. 
These оо myar sour shut- 
ingles wl hy over houses. 
эла ез when exposed the 
у зип. Weighs only 2 ounces. 
Solar Dirigibles. 59. 


Go Fishing With This Mighty Magnet. 


Lit up to 200 bs. Fun o use around docks 


and bridges. A must for a boat, it helps 
y 


{etieve metal obects Mat а! омега 
Super Snooper Electronic, 


‘Youll be amazed at what you pul up. Wt. 
2s. measures Axio Made witha 

Sounds From Over 40 Feet / 

Kids wil ave tun with the Super 


Poly Vinyl Chloride coating to resist cor. 
rasion and chipping.  A71,135 $29.95 

Snooper electronic toy 

‘super-human 


Ear Picks Up 
and out, They бе able to sten 


Away! 
to birds and animals betore ey 
can beheard. Justpoint he disc 
and pull the trigger. Sounds are 
оре A0 eetin the 
4, adjustable head 
Black and silver. 


CE 


/ 


wered by a 9V battery 
(not incl). AIL $9.95. 


SPECIAL PURCHASE 
SAVE OVER $100 


‘+ 25X magnification 
+ ботт objective 


This powerful daytime spotting scope is a mag. | 
ical window on nature to observe birds and 
animals... ands also a compact astronomical 
telescope for terestal viewing. Features an 
all metal body, fully coated optics and erect 

ЕА паде viewing. Made of professional quality 

jn Japan, it originally sold for over $2001 

ng 493 $99.95. 

SPECIAL PAEKAGE:Speing Scope with 
collapsible aluminum tripod. A37,580 


Watch A Society Of Ants Dig Тип! 

Bridges And Move Mountains Before Your Eyes! 
Ants are the words finest engineers.. and 

seeing them plan and construct their intri- 

cate highways and subways is fascinating 

Through Me large plaste as fhe cage 

(10187 of this giant ant farm. 

уой ее the ant soldiers guard- 

ing te roads, the laborers carry- 

ing their load and the supply 

corps storing away food for the 

Whole colony. When you return 

the enclosed certificate youll 

тосем by return mai (n about 2 weeks) a large quantty of | 
harvester ants. Complete with white sand, A70,295 318.95 


Its easy and inexpensive To convert your home moves and. 
Sides to videotape. Just place your movie camera or ide pro 
Jector and focus the mage onto the mi sceen of he le. 

Converter. Aim your video camera into the ens, focus and start 
recording. 6/axSYax5" Sereen в 337 __ Ä33.528 $58.95 


A fascinating бизюп. We found it at a math 
‘teachers seminar. A 347” card with 15 lepre- 
chauns. Wina sight ofan” one leprechaun 
wil vanish. Your tends wil be пузе. 
a Which one vanishes? Where did he go? 
When he comes back, where has he been? One of cur most 
popular best-sellers! Package ol 4. ASTATS $4.95 


Newton's Third Law Of Motion Demonstrated 
With The Swinging-Wonder. _ 
Is hard о put down once you 
start playing wit it Swing one of 
the sckei plated balis and watch 
the one on the opposite side 
Swing back. Consists 015 bal 
Suspended by monatiament to 
the wood frame. 97097 

"3739 $2195. 
Mini version of above, chrome 
frame, 2x1Yax 134" АЗТАТ? 


Tell You How High You Are. 
Wether you're пуп cross county or 
eng п the mountas. Pus mee wil 
tel you how gh you are. Shows eleva- 
| Son rom seslevel to 15,000 fet Can oe 
‘mounted 1 dasooard wih sel sung 
| tape (nc) or has pre-driled screw holes. Aso has bun 
Barometer Wi case. ASA 544 529.95 


Build Your Own Clock Of Paper, 1] 
| It Really Keeps Accurate Time. аў 
ut up is heavy stock 40 page book 
Supply ate gu ree paper cle, nal 
Sting and perseverance nd you have à 
жолу ac hich neeps accurate ne 
nd hi tee "ce DOE pendulum. 


mevenent. You rewind ang uae 


Digital Thermometer Reads 
How Cold It Is Outside 


This new high te 


Fun And ling! You'll For Hours 
with ‘ese Color Magnetic Magic Marbles. 


Build a mountain or odd geometric pat. 
terns wit these fascinating, high impact 
stc marbles. Each marble has both a 
negative and posite рое А challenge 
your imagination. Fun lor youngsters 
adults. too! 20 marbles per package 
36 (Package of 20) $3.49, 
НН 


А 


Fresnel Lens С Harness The Sun's Rays! 
Z for heating food, asa lon lor 
беттен: Lens has an BW"). 50 ines 


i Your Own 2000° Solar Furnace With This. 
Z4 You be abie to use this pre- 

( Taon iens ab sl cooker 

= bor and eve b леп 

A тиши огой sre 

perch, measures бїт ex 


Ünmounted lens comes with 16 page 
‘book, Tun With Fresnel Len nstructons 
‘cluded on how to build the 360° stand 
and кате shown. ATO,S33 $19.30 


Fingertip Pulse Monitor Tracks 
Cardiac Fitness. It Calculates, 
Measures And Displays our Pulse. 
The Puise Tach garg hear computer accu. D 
Tey reas wna your is s dong o i- 
тоа matum eli ho ра 
Ga wa Garage топ ove 

fon ts acy a m conpute ai 


‘splay shows your pulse, эл.—! 
Soo beepers yon your heartoeat турип. I iso 
э quartz one hour stopwatch so you can even бте your exer- 
© program. Comes complete wi lon te Baneqes 

and instructions. i50 $9888 


Star Machine Personal Planetarium Projects 
Over 300 Stars and Constellations. 
Discover the universe around you with your own personal 
paneanum. Project stars and Constetatons onto ceiing or 
wall The fveconstla- 
n masks transmit 
those stars visble for 
v the special dates that 
+” can be daed in. A red 
Star selector beam 
* heips oufine constet- 
"on paters. Outfit аво 
Includes star dome with base. 
and battery stand, narrated 
Cassette, pointer and ilus- 
trated book о! е universe 
‘ABT,TS8 $2295 


Ultra-Sensitive Directional Sound Amplifier 
Picks Up Signals 200 Feet Away! ~. 

Used for poce surveitance and excellent 

for nature study, microphone and head 

Sel amoled sounds up o 200 teet away 
Üverhear private conversa- 


hearing range — 
ifs ght enough (only 312 
ounces) so he microphone 


Edmund's Famous 


Storage area. “The longest 
Fot ot tun and surpses. 

Simply click the jump- i 
ing disc between your 
‘angers, rub tora second. 


hoo su "2% 


ince and 
RI iens H 
КАЕ 
" 

агер wth on 
беп бн = 
Петен ваа l 
ames see daos adl 
wonontepmenea! SE 
thermodynamics. Heat 98 
itg e ace mates atl 
‘isan! sac anes 
contract 12 jumping Quarters 

LS Ed 


ey 


A 


е Shuttle 
Blasts 100 Feet 
Into The Air. 
Using air and wat 
uel, the Apollo space 
shuttle and booster 
rocket blast off to: 
gether, and at Tights 
Deak, shuttle sepa: 
‘ates trom rocket and 
‘manned recovery cap- 
эйе parachutes back 
to Earn. Virtually in. 
destructbie, made of 


АУ; 


‘olor band and see-tru case 
inner workings. A, 


h Б 
n 


Lb 


ү 
ir, 


ton of physics. 


ONLY $6.95 ети 
M&MN Reg. is 


Carry this pocket microscope 

with you -it's only 5” long 

brushed aluminum finish and 

poste cip Precision ground 
System gives istorton free 
al inspection. Clear acryl 

base gives sharp view 

Offer mit only 1 per order. 


with 


‘Yo-Yo With A Brain. 

Patented "rai in Yo-Yo spins 
and returns it automatically 10 
users hand. Auch mechanesm 
allows tto spn taster and longer 
than any other Yo-Yo betore 
темпо о player hand. Pre 


piece” 
oson, 

or master 
Our Amazing Happy Bird 


Never Stops 
Drinking! 


The robot arm is а fun first- 

encounter with robot 

stri young people 

Kit includes robot arm. 

and two Quickshot joy sticks to 

Operate all maneuvers. Robot arm 

has 5 independent motors. 180° 
vertical and 270" horizontai move- 

ment, Rotate, raise and lower he. 

lower arm, forearm raises and 

lowers, rotate wrist, forceps open 

and close. Powered by 4 0. bat- 
(not incl). Ages 5 and up. 


Fascinating to watch. Simply 
duck the brs head into a glass 
of water to Begin happy bids 
bobbing motion. Then the bird 
Takes over, continuously dipping 
тоте waler 10ra rk 


Ё 


‘an be mounted on your bioculars. Com. X 
pact. measures опу 12" Powered by 1 ААА \ 


‘Thousands of exclusive, and 
Sq 
every hobbyist, gadgeteer, student and educator. 


E For Phone Orders, Call 


TEN 1(609) 547-8880 


lor friendly special treatment 


Use VISA, MasterCard, Diners Club, American Express 
ог Carte Blanche. Call anytime, 24 hours a day. 
MOST ORDERS SHIPPED WITHIN 48 HOURS 


No Risk Guarantee! it you are not 
in its original and we will 
‘Our 45 day unt 


ташла your money ttl. We back our products! 
oarantee means you take no п on any product you buy fom us 


Edmund Scientific Co. 


Dept. 18DA, Edscorp Bldg., Barrington, NJ 08007 


satisfied with your purchase, return the merchandise 


Toling so far is 33 hours, 16 minutes” 
Challenge your skills, spin the coin back 
‘Up the tunnel or spin it upside down, plus 
more. Made о! tough polypropylene n 
Structons included, 437.832 $14.95 


‘lish Water-Worn Beach 
And Garnets With Our Rock 


Enjoy aunique and fascinating hobby. 
‘making хопто jeweiry f beauty 


ENTS 


from America’s Largest Mail-Order Market Place of Unusual Values in Telescopes, Binoculars, Magnifiers, Microscopes, 
Science Kits, Lab Equipment, Toys, Military Surplus, Fiber Optics, Lasers, Solar, Photo and Weather Instruments. 


The Vorhxi More Than A Money }; 
Рейотп spinning тск and high maneu 
vers Drop a corn ото the launching pad, 
Spin те фот unt in a circular moon 
‘The creates an mmense amount o speed 
tassi te com to soin around and 
around unti it nay drops to e bonom 
continuous 


AE 


lishing 


A 


» 


шә 


, Amethysts 


polished gems and stones 


from rough roci 


ks found 


everywhere. Complete kit 


includes powertul 
tumbler with a 115V 


posing 


ачу molor, re pound 


barre, a large sel 
assorted rocks, 


see the 


The Handboller, 
A Demonstration 0! Physics. 
Watch те tau contained whin the glass 


chase ol any 


ecran 10 with e dle 
this 5” precisi 

Taster and taster lustrating the 

ciple ot solar heating. When i 

vanes it transfers heat, and the vanes begin 

то move. Works trom direct sunlight or ar- 

icia! light. An attractive “conversation 


made 


econ of 
it abra 


‘880,276 ез, polish, jewelry find- 
95 ingsandinstrüctor 


Revolutionary LCD Quartz Watch 
Powered By Ordinary Tap Water. 
Ои H:O watch runs on ordinary tap water I 
never needs bateries. Just M up win wer 
once a week This accurate quartz timepiece 
Pas tee bry water anis each wP copper and 
anc pates, Water в absorbed into Ве port 
holes on the sde ot the watch Electrons travel 
from the anc pate tothe copper piate Dus 
{eating power at dives е waich Clear 


manual. 


pear to "bol rom the warmth of 
at increases the vapor pressure 
~ Within the chambers, The warmer 

‘he better it works in tis unusual 
„37.290 


jur hand, 


femonstra. 
Д 


Close Inspection Is A Snap With The ИТУ 


Edmund 25X Pocket Microscope 


з 


Make Your Own Wild Tornado. 
‘Our Tornado Tube assembly allows 
you to demonstrate the wild vortex 
phenomenon of a natural tornado. 

S Al you need are two 1 ier or 160z 

plastic soda bottles and ordinary 

fap water. Instructions and ex- 

planation of scientific princi 
included. Pkg of 2 tubes. A37,592 


Intelligent Robot Arm Actually Simuia s The 
'erlormance Of A Full Scale Industrial Robat. 


| Edmund Scientific Co. тоскно |ow| Pace 
Dept. 18DA. Edscorp Bldg. 
Barrington, NJ 08007 

METHOD OF PAYMENT: 
С сме өтм" VISA — 
Mastercard D Diners Cub 
E Amercan Express C Cane Banche 
Eror 
d 

Teal Prce = 
aaa RTT ONT 
In Nu Aad s Sales Tax 

MEM EET ae Аба $2.50 lor. 

RUSH FREE 80 PAGE. postage and handling 

FULL COLOR CATALOG Оо ы 
€— 
en. Su 2. 


— — Serving Science Hobbyists Since 1942, — — 
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Be Your Own Boss and Make 


$30.00 
AN HOUR! 


Your FREE Lifetime Security Fact Kit tells you how to 
make $18.00 to $30.00 an hour in your own Foley- 
Belsaw Full-Service Saw and Tool Sharpening Busi- 
ness. Your FREE Fact Kit explains how you can 


— be your own BOSS! 

— work full time or part time, right at home. 

— do work you enjoy and take pride in. 

— operate a CASH business where 906 of every 
dollar you take in is clear CASH profit. 


And it is so easy to learn. Foley-Belsaw gives 
you all the facts and instructions. No experience or 
Special training is necessary. Foley-Belsaw tells you 
everything you need to know to be successful 


And there's plenty of business available in your area 
You will be able to sharpen all types of saws, garden 
and shop tools for home, farm and industry. 

You will be able to set your own hours and not have 
to worry about layoffs and strikes, And there are no 
franchise fees. Any age person can succeed 

But you've got to get the FACTS before you can 

m started. So write NOW for your FREE Lifetime 

ecurity Fact Kit. It's yours to keep with NO 
OBLIGATION 


... Send NOW for your FREE 
Lifetime Security Fact Kit! 


FREE 
LIFETIME 
SECURITY 
FACT KIT 


г = 1 
т 6301 Equi „Dept. 20739 1 
Т Kansas D nme 64120 H 
Е YES, | want to know more! П 
| Please rush my FREE Lifetime Security Fact 4 
i Kit 1 
1 П 
' ' 
1 fane H 
| ШЕ LI 
1 Address 1 
1 1 
Hm State Zip H 
i i 
Liam coe! "©. —1 


MAGNATRAG, 


Bulldozer Kit! 
LOW-COST 

бы” CRAWLER 

~ POWER! 


© NEW ENGINE - 

18 hp Twin Cylinder 
© NEW POWER 

4500 Ibs. Max. Pull 
@ NEW LOADER 

Lifts 750 Ibs. to 7% ft. 
© NEW BACKHOE 

Digs & Loads to 8 ft. 
Catalog — showing 
Magnatrac - Kit 
construction А 
uses sa 
Kit eds = see 
Kit components 


m 


& full assembly 
details... $7.00 


pt: 
Cedarburg, Wisconsin 53012 


ж ж ж ж ж PRESENTING эж ж 40 ж 


CABLE TV 
EQUIPMENT 


жж kk STARRING & kd 
JERROLD, HAMLIN, 
AND OTHER FAMOUS MANUFACTURERS 


* FINEST WARRANTY PROGRAM AVAILABLE 
* LOWEST RETAIL/ WHOLESALE PRICES IN U S 
* ORDERS SHIPPED FROM STOCK WITHIN 26 HOURS 
FOR FREE CATALOG ONLY 1-800-345-8927 


FOR ALL INFORMATION 1-818-716-5914 


PACIFIC CABLE CO. INC. 
7325, RESEDA BVD.. 0711424 
RESEDA CA 9035 


Northern 


| Your Handyman Headquarters 


ORDER TOLL FREE 
1-800-533-5545 inmn612-894-8310 


Key #77028 
Sale Good Thru 10/31/88. 

12,000 BTU 

Infra-red Propane Heater. 100% 

safety shut-off valve. Maintains con- 

stant heat output down to minus ЗО 

йет #1726 


Sale $36.99 


Send for your 


FREE 


‘Shipping & handling not included 
Discount Tools, Parts 


& "Em Catalog! эч 


Save - 
20 to 5096 


Famous 
Name Brands! 


Send lor your FREE 136-Page Discount 
Tools. Parts and Equipment Catalog! 
Name 
Address 
City 

; State Zip 


Northern, Key #77028, 
О. Box 1219, Bi 


Northern 
2 Your Handyman Headquarters 


ok is all you need to make 
In every detail. Get 200 


et the video 


1-800-426-0536. 


Аш Sat Homes 


High Speed 12 HP Motor 


ITEM 10-1023 
Includes shpg. and handling. 


* Brand new BOSCH permanent magnet motor. 
Use for roui routers, shapers, string trimmers and other 


ations. tes on 115 VDC 
(oer its below x A use). 4500 RPM, 120 
in./oz. torque, 9 amp. 


pot ible. Also use as a 
DC generator. Shaft !5/,;" diam. x 234". Size 3" 


diam. x 4%”. 
Rectifier — ITEM 10-1023R 1.50 


CALL 800-228-3407 
Burden's Surplus Center 
1015 West °O" * P.O, Box 82209.PS Lincoln, NE 68501-2209 


Ask For Free Catalog! 


QUICH-WEDGE 


SCREW-HOLDING SCHEDE 


Drives screws 
anywhere with 
one hand 


Blades wedge into 
screwslotto hold 
itfirmlyand start it 
at any angle... with 
one hand. 


4-PACK with 
FREE RACK 


$145 


tor shipping) 


UNCONDITIONALLY 
GUARANTEED 


Visa/MasterCard No, 
Expires 

NAME 

ADDRESS 
CITY/STATE/ZIP 


SIGNATURE 
KEDMAN COMPANY. INC. 
РО. Box 25667. Salt Lake City. Utah 84125-0667 
Copyright € 1987 by Kedman Company 
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POPULAR SCIENCE 


Control your VCR from 
any room in your home. 
CONSUMER SALES 
NAT. ....B00-356-7657 
FLA...................800-346-4823 


Video Transparent Tape & Connectors 
Tape your home or apartment video signal from 
room to room with INVIZ-O-LINK'* 


with «Badge A Minit 


Yes, it's really possible by making 
and selling bright. colorful Badge- 
AcMinit buttons, Buttons are 
proven money-makers at fairs 
flea markets, conventions, or 
anywhere people congregate 
They're fast and easy to make 
with Badge-a-Minit and 
inexpensive! 
Send for a FREE Full color 
catalog and idea book, or 
send for a Starter Kit, only 
$29.95 plus $1.75 shipping 
(IL residents add $1.87 € 
BADOE- tia Deo P$ 1 
3,509 Bs ate, L 61901, Prone (5224280 


LOOK & FEEL BETTER 
The High Tech Way 


The Sanidad sophisticated electronic circuitry 
produces low-frequency electromagnetic pulses 
which penetrate the nervous system and induce 
rhythmic contraction and relaxation of the muscles. 
Use it while watching T.V., reading a nevapeper 
magazine or book or just relaxin, ll you need 

do is attach the Sanidad wherever you want to 
eliminate excess inches - waist, stomach, hips, 
buttocks, arms, legs, etc. — and let its gentle 
pulses do the work, by exercising the muscles while 
ts relax — helps you lose inches and slim down 

t. 


* NO PAIN 
* NO PILL 
* NO HUNGER 


М Sanidad 


_Free Facial Stimulator 


Duff Huber Home Shopping Inc. 

Suite 12 

4600 Witmer Industrial Estate 

Niagara Falls, N.Y. 14305 

U.S.A. & Canada call 1-800-268-2281 24 hours 


Add $10 for Shipping & Handling 
For Canadian Orders $30 


ENGINE ^ 
REPAIR! © 


Work part time, full time — 
right at home — we help 
you every step of the way. 
No doubt about И... as а small engine pro, you can cash 
in on the huge demand for qualified men in one of Amer- 
ica's fastest growing industries. You be able to command 
top hourly rates of from $25.00 to $30.00 per hour — and 
that's just for labor. A simple tune-up earns as much as 
$49.95 for less than an hours work, and parts, engines 
and accessories will add even more to the profits. 

Plenty of business waiting for qualified men. 


65,000,000 Small Engines Are In Use Today! 
That's the official count from the Engine Service Assn 
and one-million new engines are being built each month 
With fully accredited Foley-Belsaw training. you can soon 
have the skills and knowledge to make top money ser- 
vicing these engines. People will seek you out and pay 
you well to service their lawnmowers. tillers. edgers 
power rakes. garden tractors. chain saws, minibikes 
snowmobiles, generators. go-carts. paint sprayers 
snowblowers the list is almost endless. 


Professional Tools and Equipment, PLUS 4 Н.Р. Engine 
ALL YOURS TO KEEP. . . All at No Extra Cost. 
NO EXPERIENCE NECESSARY! 

You don't need to be а ‘born mechanic’ or have any prior 
experience. You can master this profitable trade right at home 
in your sparetime. Lessons are fully illustrated... so clear you 
Cant go wrong. and with our famous ‘learn-by-doing method 
you get practical "hands-on experience We also show you 
how to get business, what to charge, where 10 get supplies 
wholesale...all the inside tricks of the trade you need to 
assure success right {rom the start 
Send for FREE Facts — Do It TODAY! 

NO Obligation—NO Salesman Calls! 
You risk nothing һу accepting this offer ta see how 
easily vou can learn the skills vou need 10 increase 
vour income in a high-profit business of vour own. 
Just fill in and mail coupon below (or send postcard 
with name and address) to receive full information 
by return mail. Tm 


RUSH COUPON TODAY 

Foley-Belsaw Institute 

6301 Eguttable Ré 

Dey 543 

Kansas City, Mo. 64120 
== ша o шш тш — A: € 


FOLEY-BELSAW INSTITUTE 
6301 Equitable Rd.. m 
W Kansas City, Mo. 64121 


Г] 
LET] 


] YES, please send me the FREE booklet that gives 
details about starting my own business in Small Ё 


M Engine Repair. | understand there is No Obligation and g 
І that No Salesman will call оп те. 
Ё МАМЕ 

[| 
1 
Есту 
L| 


ADDRESS 


STATE 


EXTEND ENGINE LIFE 


14,000 miles 


after 
treating his car with 
Fluro-Cote... 


Irvin Allen drained 
all the oil out 

of his Datsun 280Z 

and drove around a 

race track 9 times. 


О, was then put back in the car and 
Irvin Allen drove away- just to prove a 
point; Fluro-Cote treatment protects your 
engine and improves performance like 
nothing else. 

Fluro-Cote's 8 oz. bottle contains 
enough PTFE (the most slippery lubricant 
known) to coat internal parts of all inter- 
nal combustion engines (gasoline or die- 
sel) up to 360 cubic inches. We treat 
metal, not oil. Hot metal bonds PTFE to 
itself, thus reducing troublesome friction. 
By reducing friction, Fluro-Cote: 

* Reduces drag, 

* Increases mileage, engine compres- 
sion, acceleration and engine life. 

* Allows easier cold starts. 

* Delays costly overhauls. 

Fluro-Cote meets or exceeds every 
manufacturer's engine warranty require- 
ments and is compatible with all petro- 
leum based or synthetic oils. 

If the skeptic in you 
needs more convincing call 
the toll free number below. 


Fluro-Cote 


Treat Your Engine Right 


one 8 олке tonie, isi 19.95 plus $2.00 shipping & 
handing. California residents add 6% sales tax. 


J Civ Ом [ ome 
а. 


І 
І 
І 
i= 1 
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1 
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Send check ог money order to: Taylor Enterprises International Inc. 
202 West Hillcrest Ave., San Bemardino, California $2408 | 


1.800 / 999-1995 


OCTOBER 1988 | 125 


Classified Opportunity Mart 


DECEMBER ISSUE CLOSES September 22. (on sa 
November 8) FOR RATE INFORMATION CONTACT: Е 
nestine Grant, Classified Advertising Director, Pop) 
lar Science Classified Dept., 380 Madison Ауели 


New York, NY 10017, 800-445-2714. | 


COOL-TOOLER Le 


COOLER 


new Cool-Tooler is built as a 
direct replacement for the 
inconvenient ice-related coolers, 
CODL-TOOLER is thermostatically 

im Cold 
еп lower tempera- 


Г 
COQL-TODLER connects di 


tly 
to vehicle power source, installs 
п minutes, 


AMUST FOR ALL PICK-UP TRUCKS! 
Alto Portable, Build-in Coolers/ 

тегез, and 
Automobile Floor Mats. 


Thousands already sold where introduci 
fastest growing products on the market 


CLASSIC CARS 
BATTERY MASTER SWITCH 
(Жы 


Can fit post, 
lug or side tor. 
тїпа! batteries 


Disconnects all electrical circuits with 
a simple turn of the knob. Attaches 
to battery in minutes. Heavy duty. 
Suitable for 12 or 24 volt batteries. 

Eliminates battery drain, prevents 
electrical fires, provides emergency 
cut-off. 

Remove knob to stop theft and un- 
authorized operation. 


$12.95 each postpaid 
Add $1 for side post adapter 
BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discounts—12 units or more. 


AUTOMOBILES 


7 P0. Box 70778, 
Endicott. NY 13760 


woenen Guarantees or Your Money Bat 


RED HOT bargains! Drug dealers’ cars, 
boats, planes repo'd. Surplus. Your Area. 
Buyers Guide. (1) 805-687-6000 Ext. 
8-20025. 


VAPOR Carburetor Triples MPG. Free 
Information. H&A, R2PS, Bowling Green, 
MO 63334. 


18 It True You Can Buy Jeeps for $44 
CENE the US. government? Get the facts 
Call 1-312-742-1142 Ext. 4606. 


ALTERNATOR/GENERATOR Rebuilding 
Book. Price: Hedelund Engineering, Box 
26044, Las Vegas, NV 89126. 


SAVE 50% on Gasoline and auto ex- 
penses, This book tells ow Rush $495 plus 

1.00 postage and handling to: BanCo., 200 
West Adams St., Morrilton, AR 72110. 


COOLEST SELLER OF THE 80'S 
A PROVEN SUCCESS! 

Become a distributor for one of the newest and 
f гу. [Thousands Weekly). Low Investment. Serious 
inquires only. Send $5.00 for confidential Dealer Kit or call 615-484-4780, or write: COOL- 

ILER, INC., Manufacturer, Dept PS-10, North Main Street, Crossville, Tennessee 38555 


DOG IN MINUTES 


Complete system, book and device. 


TEACH ANY 
ü 
ү T 
IEWARE OF IMITATIONS! Our Pate. #3498266 13159140 Protect You. | 


ШТАТЕ DOGS: from Electric Shock Shy, Gun-Shy, Саг Sickne’ 


All you need to raise and train puppies, 
dogs of all ages. Never falls! 
Uses dog's keenest sense. 


EAS' 


EA 


NOT ELECTRONIC 


Housesoiling ] b. d lE Y Md Сот 
* dumping 
* Chewing 
Hou 
For. 
ON TV Mer М: ARTICLES: SPORTS AFIELD, 


‘Carson, Dick 


Cavetie, Art Linkietter, 
"GUIDE. HUNTING DOG, WALL STREET JOURNAL and others worldwide: 


STOP YOUR CAR's DEPRECIATION! 
SAVE THOUSANDS! Secrets revealed. Ex- 

clusive Report: $12.95, Paraone-PS10, Вох 
273, Chilliwack BC Canada V2P6J1 


OVERNMENT 
SEIZED PROPERTY 204 


А science engineering Ы 


нош A set of unique dog-sound maker that condition dogs incredibly 
v? the palm of the hand. Near hypnotie control N 


FROM $ 5 TO $175 - x 


A division of Environmental Research Labs ©1988 


ALL TERRAIN VEHICLES 


BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER 


passenger 
models. 


ASTRONAUTICS 


BUILD YOUR OWN 
ROCKET MOTORS! 
* 40 POUNDS THRUST! 
* FIFTY CENTS EACH! 


* BUILD A DOZEN IN 
АН EVENING! 


Seat, 


Dept PS10. më TELEFLITE CORPORATION 
11820 bitching St. Moreno Valley. CA 92387 


SPACE/TIME CONTROL TECHNOL- 
OGY! AMAZING DATABASE CATALOG! 
borate BOX 1258, BERKELEY, CAL 
94701 


— CONDITIONING 


rochures. Repair air condition- 
ing. тае Gas Heating, full in- 
structions. Doolco, Inc., 11252 Goodnight, 
Dallas, TX 75229. 


ALL TERRAIN VEHICLES 


In 
‘The Fist High Performance Amphibious Vehicie 
"THE GAMMA GATOR” 


cil 


леха sneering iana 


pocket оусоме tor DU S funde 
Gui nem 


Devecomentisorirgreeg омга tes Modei Protos 
тоге усте ола Or тел 


(2i-years-old and over, Please) 


Call Toll-Free 1-800-255-2511 
NY and Alaska 716-855-2226 Collect 
Canada Toll-Free 1-800-338-0012 
Recreatives Industries, Inc. 

60 Depot Street, Buffalo, NY 14206 


AUTO SUPPLIES & EQUIP. 


SLICK 50 FOR LESS. First can only $31 
prepaid. $33 C.O.D. (prices INCLUDE 
shipping) Quantity discounts. DEALERS 
WANTED ЇМ ALL AREAS. B & J SPE- 
CIALTIES, Dept. 2, PO. Box 7783, San 
Jose, CA 95150 or 1-800-LESS WEAr (1- 
800-537-7932). In CA (408) 28-SLICK 


GARAGE DOOR 
OWNERS 
Major Breakthrough 


Own A Garage Door O| 
You Need The Garage 
Satista 


ner? 
utton - 

n Absolutely Guaranteed 
or Your Money Back 


|е The Garage Button replaces your ugly 
door opener transmitter with a stylish but 


Cat's battery Never have to replace weak 

or dead batteries agam 

le Keep burglars out of your house from trans 
miter theft Theves can tstealiifihey cant 
See 

Je The Garage Button- mounts anywhere in 
your ear No more ugly transmitters clipped 
to tne sunvisor that may get lost. 

le Works with all Sears". Genie", Moore" 
Overhead". Chamberlain Clopay and 
Stanley brand garage door openers 

le Longer range than а weak transmitter 
Completely preserves code protection 
Order one for each саг van and truck 
Makes A Great Gitt. 

Credit Card Orders 24 Hrs 1-800-442-9199 
Send $14.95 + 2.00 postage & handling to 
Century Systems, P.O. Box 43725, 


Dept. 512, Atlanta, GA. 30336 


е Write: 
4108 Wilshire, Box 1250, Agoura Hills, CA 91301 


PROTECT your vehicle’s windshield б 
snow, ice and frost. Free details: Lionhou: 
612 Cascade Road-Dept. SO, Pittsburg 
PA 15221. 


STOP THE RIPOFF! $ave on super slit 
PTFE. Oils simply shake pure super fi 
PTFE. Powder with Oils, Greases, Wat 
for some fantastic results, but... Оп 
$7.95. Ingenium Products, 
Lynwood, WA 98046, 1-1 800. 171 1690. 


VE MONEY Increase Milea 
22-30+% Add Power and Improve Engi 
Performance Extend Engine Life and 
minate Knocks Pings, тее Info: МА] 
Box 2171, Spokane, WA 99204. 


HOVERCRAFT 


AERO-CAR Amazin; 
easily with ordinary tools, Lawnmower 
gine powered. Carries one man plus. Fl 
over land/ snow / water. Complete plans ai 


booklet. $10.95, Aero-Projects, Box 5118! 
Clinton, NJ 08809. 


HOVERCRAFT Plans, Parts. Catal 
$1.00. Universal, Box 281, Cordova, 
61242. 


BARTLETT FLYING SAUCER 

ULTRA-LIGHT Hovercraft Featured 
Documentary Film, “Force Beyond” Ро 
ered By Ordinary Lawn Mower Engin 
Complete Plans and Supply Sources. $10. 
Send To: Herb Bartlett, P.O. Box 156- 
Silverdale, WA 98383. 


ANTIGRAVITY ENGINE DISCI 

KJVEZERIEL £16 reveals secret to sau 
craftpropulsion/antigravity/enersiaengi 
("a wheel in the middle of a wheel") ( 

to bend centrifugal force). Send $5.00 
illustrated brochure. A scientific truth 
full refund! JACK THURMON/Invent 
PO. Box 2759, Rome, GA 30164. 


ENERGY SAVING 
POCKET $50 MONTHLY! Slash. E 
ап KIM, 1407 Kansas, Kansas City, 


CUT WATER HEATING COST To un: 
$30.00 annually. Easily assembled ш 
costing less than new water heaters. Н, 
all your domestic water or hot tub. Coi 

lete eie plans, parts list. Water Heater $16. 
ib $26.95. Information Letter $2. 
HAL РО. Box 65L, Sioux City, IA 511 


GUARANTEED TO SAVE!—over 75 
cost. implementation tips—$5.00, Ene 
Audit—$2.00. SASE. КААМ Enterpri 
Box 160087, St. Louis, MO 63116. 


Hovercraft bul 


RADIANT BARRIER 
Highest Quality, Reduces Energy, N. 
Developed 214 882-8515. 


WOODSTOVE WITHOUT 
Install an Ultra-Burn on your existi 
stove and make it a clean burner. Free bt 
chure. C&D Distributors, Box 776, Dej 
21098, Old Saybrook, CT 06475. 
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PATCHES DECALS & BADGES 


GUARANTEED Lowest Emblem Prices! 
з. Decals, Free Catalog Quotes. Stadri. 
R Jane, NY 10014. (212) 929-2293. 


BOATS, INBOARD/OUTBOARD 
MOTORS 


BOAT PLANS — PATTERNS — KITS 
— Hundreds of designs — Sailboats — 

owerboats — Sportsfishers — Rowboats 
— Duckboats — Bassboats — Canoes — 
Hydroplanes — Simple construction — 
Proven results — Tremendous savings! 
Gigantic 160-page catalog $3.00 ($4.00 
Airmail) — Includes Free “Boatbuilding 

upplies" catalog. GLEN-L. 9152 Rose- 
crans, Box 18045Р, Bellflower, CA 90706. 


EVINRUDE—OTHER BRANDS 1986 
BARGAINS... All Sizes... $2.00 Han- 
dling. Scott. McCulloch Ie. .. Electra 
Marine, 610 Merrick Road, Lynbrook, New 
(516) 599-3003. 


BOAT KITS—PLANS—PATTERNS— 
CHOOSE FROM HUGE SELECTION — 
'/10' — Powerboats — Sailboats — 
iseboats — Rowboats — Hydroplanes 

| Tunnelhulls — Duckboats — Canoes — 
Kayaks — Dinghies — SUPPLIES — 
Epoxies — Fiberglass — Foam — SEND 


"Amateur 
Boatbuilding” $6.00—CLARKCRAFT 16- 
5 Aqualane, Tonawanda NY 14150. 


BUILD à pig реше plywood mini 
unabout. 9 Н.Р. planes two adults. Full 
ize templates and instruction booklet 
29.95. Write: Speederaft, PO. Box: 623, 
Jtica, MI 4808 


AVIATION 


\CKPACK HELICOPTER, Drawings, 
specs, $10.00, Robin's Rotors, Box 187, 


Rapid City, MÍ 49676. 


AURORA" 400A VTOL Aircraft 


HOBBY HELICOPTER “CHOPPY” 
ultralight single-seat Helicopter. Simpli- 
ied construction - Motorcycle engine. Bro- 
thure: $3.00. POLYNOVA, Dept. PS, Saint- 

emi, Quebec, Canada JOL 21,0. 


wr HELICOPTERS 
Available Aim SEE 


You Can Build for Under +900 a 
D 


Vet Тан! and Laning 
Mo hilo eme eld 

Box 391-В. 
[9] BW ROTOR CO. INC. tovarda. KS 67144 


JET POWER! 


аз sper, polo pcr 
G8-2 PRESSURE JET 


an CES 
Р PLAI S 
77) 52 ө PLANS KITS 
{> COMPLETED JETS 


BUILT BY HOME BUILDERS 

FOR OVER 20 YEARS! 

“ЗЕТ POWER" COLOR VIDEO (VHS) 29.95. 
|130-LB. THRUST JET BLUEPRINTS... 25.00 
[20-LB. THRUST JET BLUEPRINTS .... 15.00 

Send for FREE BROCHURES! 
$10.00 — Complete Information Package 
Plus 60-Page Technical Handbook 


EMG ENGINEERING 
P.O. BOX 1368-G 
HESPERIA. CA 92345 


CRAFT GYROPLANE 


KITES 
-KITES Nan 
FREE COLOR CATALOG 


I Choose from over 100 kites. IN 
Many unusual & innovative designs. 

[| Can or write for your catalog today! Ma 

I Into The Wind • (303) 449-5356 I 
1408-P Pearl St., Boulder, CO 80302 

[һы es a == == se ee аЙ 


ALTERNATE ENERGY 


CONVERT 12VD.C. INTO 120VA.C. 
Build inverters using common, inexpensive 
materials, Practical, detailed booklet. Send 
$7.95 to: Stan Freeman, 369 Zandeki, 
Chehalis, WA 98532. 


FREE HYDROGEN FUEL and Oxygen 
Generator uses Water and Solar Cells 
Plans and Kit $12.00. Prairie Power, Box 
8291, Edmonton, Alberta, T6H 01.0, 
Canada. 


SURPLUS solar cells, panels, magnets. 
Catalog $2.00 refundable. Applied Photo- 
voltaics, Box 2773, Staunton, Virginia 
24401 


BASE CATALOG! $2: REXCO, BOX 1258, 
BERKELEY, CAL 94701 


FREE ENERGY! Fuel-less Motors and 
Generators! Amazing Principles and 
Details. ¢25 H&A, R2PSE, Bowling Green, 
MO 63334. 

SELLING Hydro Power Dam, 2700’ 
Building & Property, 8’ head, 145 C.FS 
Central, WL, Ist $30,000 715-536-4965. 


SUPER Efficiency. Beyond 100% First 
Practical over-unity Electrical Power Pro- 
duction System. Information $2.00 Finally 
works. Route 1, Box 66, Kalona, IA 52247. 


FUEL FROM WATER. Energy Indepen- 


dence with hydrogen. Amazing free report. 
Merit, Box 694, Louisville, КҮ 40201-0694 


IMPLOSION 


TORNADO POWER, CENTRIPETAL 


COPY AND BROCHURE. CAUSES, 
PO. BOX 3110.Р5; LAREDO, TX 
юн 


DO IT YOURSELF 


4321 CATALOGS listed. Sources For 
Anything! $5.00 Catalogs. Box 92452X, At- 
lanta, GÀ 30314. 


‘SOLAR, GREENHOUSE, AND ENERGY 
‘SAVING PRODUCTS CATALOG! 80 pages. 
Order from one expert source. America’s 
largest energy saving mail order house! 
$1.00 postpaid. Solar Components, Dept. PS, 
88 Pine, Manchester, NH 03103. 


ELECTROPLATING Complete textbook. 
Electroplate metallics - nonmetallics. 
$11.95. Details free. Tropic, Box 95E, Palm 
Bay, FL 32906-0095. 


WIRELESS REMOTE CONTROLS of all 
kinds: ON/OFF, light dimmers for secu- 
rity, convenience. Free info. Gulfstream Co., 
Box 4746A, Dallas, TX 75208. 


DETECTION - Surveillance, Debugging, 
Kits, Latest High-Tech Catalog, $2.00, De- 
tection Systems, 2515 E. Thomas, Suite 
16-864, Phoenix, Arizona 85016. 


200 SUPPRESSED/DORMANT IN- 
VENTIONS! RARE INFORMATION DATA- 
BASE CATALOG! $2: REXCO, BOX 1258, 
BERKELEY, CAL 94701 


SELF) 


[X 
P 


START YOUR OWN BUSINESS 
Complete со апу written with photos and 
diagrams. 140 pages. Everything you need to know: 
where to order wholesale materials, how to earn 
while you leam. How lo set up your shop. 
Postpaid $40.00 (US). Visa okay. Write for details. 
NEON: Peter Horsley Publications 
115 Riverbirch Cres, SE. 
Calgary, AB Canada T2C 068 


-COUNTERSURVEIL- 
LANCE! Guaranteed Lowest Prices! Huge 
Catalog $5.00 (Refundable). PROTECTOR, 
РО. Box 520294, Salt Lake City, UT 84152. 


VOICE Disguisers! FM Bugs! Telephone 
Transmitters! Phone Snoops! More! Send 
Stamped envelope: XANDI ELECTRON- 
ICS, Box 25647, Tempe AZ 85282. 


* LC7—BuringCuting CO Laser $200 
+ RÜSA- Porabie Laser Ray Pistol 2000 
«7001-3 Separate Теба Col Pans о 1.5 MEV.. 2000 
* 1061—lon Ray Gun 100 
+ GRA1— Gravity Generar 10.00 
* EMLI-Becto Magnet Сой бим аш ...... 6.00 
KITS 
* MFT3K —FM Voice Transmitter 3 mi. 4950 
МУРМ7К —Telephone Transmitter 3 mi. 3950 
'COK— 280.00 Vol 10-14” Spark Тева Coi... 199.50 
НСЖ- Simulated Multcoior Laser. 3950 
+ 151—100 000 Wat Baster Defense Device... 69.50 
* ITM1K—100,000 Volt 20° Affective 
Range Inimdator Өз 
+ PSPAK- Time Vaan Shock Wave Pistol 59.50 
* PIGIK Spectacular Plasma Tornado Generaior 149.50 
* MVPK See In Dark Kit 1950 


ASSEMBLED 
* PTWIK-SPECIAL EFFECT VISUAL 
PLASMA GENERATOR FOR GLOBES/NEON 


TUBING ETC $59.50 
+ BICT0-50,000 Voli Word s Smallest 
Tesla Col 49.50 
< LGUA0— IMW Hehe Visible Red Laser Gun...249.50. 
* TAT3O Auto Telephone Recording Device 2450 
* GPVI0- See In Total Darkness IR Viewer 3950 
IST10—Snooper Phone Infinity Transmitter... 169.50 
IPG70- invsbie Pan Fieid Genera 
Mult Моде 74.50 


* Catalog Containing descriptions of above plus 
hundreds more available for $1.00 or included tree 
with all above orders. 


Please include $3.00 PH on all kits and products plans 
are postage paid. Send check, MO, VISA, MC in US 


funds. 
INFORMATION UNLIMITED 
P.0. BOX 716 DEPT. P8, AMHERST, NH 03031 


PROJECTION TV.. . Convert your TV to 
[gs 7 foot picture... Results compara- 
le to $2,500 projectors. Total cost less 
than $30.00...Plans and 8” Lens 
$24.95... Illustrated information FREE 
Macrocoma-ab, Washington Crossing, 
Pennsylvania 18977. Creditcard orders 
24HRS. (215) 736-3979. 


PLASMA 


Build SPECTACULAR PLASMA/ 
LIGHTNING LAMP From 5 Gallon 
Water Bottle. Easily Available Parts. 
Complete Detailed Plans. Send $6.95 
To: 


o: 
BUTLER ENGINEERING 
724 Ashland 
Santa Monica, CA 90405 


MINIATURE FM TRANSMITTER. Easy 
to assemble kit. 1 x 134”. $19.95 plus $1.50 
s/h. Other transmitters, bugging equip- 
ment, surveillance books. Catalog $2.00 (re- 
fundable). Epsilon Co., Box 291513, Los 
Angeles, CA 90029. 


TELEPHONE LISTENING DEVICE 


Record telephone conversations in your office or 
поте Connects between any cas 
recorder and your telephone line 
‘matcaly when phone s answered) Recoras botn 
ses of conversation Stops recorder when 
У phone is hung up. 


Super Powerful FM TRANSMITTER 
Many mes more powerful nan omer transmitters 

Transmis up to We mie 10 any FM rado -Easy 10 
Assemble Ка - up 1o SV banery (nat mc!) 


For cataiog of Transmners. Voce Scrambers and 

Oher specaty tems. enclose $2 00 lo USI Corp. 
Сы! 407-725-1000 or send $19.95 + $1.00 
shipping per item to: USI Corp., 

PS-2052, Metbourne, FL 32902 СО! 


PICKS UP A WHISPER 50 FEET AWAY 
The model WAT-50 miniature FM transmitter 
uses a 4-stage circuit NOT to be confused with 
a simple wireless microphone. Simply snap the 
unit on top of a 9V battery and you can hear 
every sound in an entire house up to 1 mile 
away! Use with any FM radio. Tunes to any 
frequency from 70mhz—130mhz. Easy to as- 
semble kit includes all parts and instructions. 
Only $29.99 tax incl. 

Call or send MO, VISA, MC for immediate de- 
livery. Include $1.50 S&H. FREE SHIPPING 
on orders of 2 or more. А! orders shipped by 
U.S. Mail. COD add $4.00. Personal checks 
allow 21 days. 

DECO INDUSTRIES 
BOX 607 
BEDFORD HILLS, NY 10507 
914-232-3878 


FM Transmitter Plans. 
CR 501, Bayfield, CO 811 

CONVERT ENGINES INTO AIR COM- 
PRESSORS. Free information. Com- 
pressor Engineering, 330 Hastings NE, 
Albuquerque, NM 871 

ROCKETS! Make and fly your own—in 
minutes, using simple household items. 
Easy instructions. Free sample. Send $2— 
Success Enterprises, POB 9, Willingboro, 
NJ 08046. 

TELEPHONE TAP—Monitor Room or 
telephone conversations. RANGE UNLIM- 
ITED. Catalog, $3.00. Listen Electronics, 
608 Elgin, Muskogee, OK 14401. 1-800-653- 

А 


PROTECT YOURSE! Scrambler 
Phones, Transmitter Detectors, Executive 
Security Products, and Much More! Cata- 
log $3.00 (refundable) DIVERSIFIED 
WHOLESALE PRODUCTS, Р.О. Box 1275, 
Redondo Beach, CA 90278. 

JUGGLING KIT Guaranteed Success. 
VHS Video $5.00, 3 Beanballs $5.00. Both 
$7.95. Video Catalog: Balloons, Magic, Uni- 
cycle, etc. Rush Variety, 2030 Selby Ave., 
St. Paul, MN 55104. 


PRIVATE INVESTIGATION: manuals, 
courses, certificate of competion, Catalog 
$1.00. Investigative Specialists, Box 
33244-PS, Austin, Texas 78764. 


SPECIAL SERVICES 
INFORMATION On Anything. Ferguson 
Research Specialists. 60-15 Woodside Ave- 
nue. Woodside, NY 11377. 


BUY IT WHOLESALE 


00. PSI, 7100 


OVER 3000 HIGH QUALITY GIFTS all 
at 50% Below Retail! NO MINIMUM OR- 
DER QUANTITIES! We pick up shipping 
costs. START YOUR OWN BUSINESS. 225 

age Color Catalog $5.00 Don't Delay! Per- 
Rect Git Wholesalers. PO. BOX 424, Web- 
ster, MA 01570. 


NURSERY STOCK 


MAKE Idle Woodlands Work For You, 
Information $1.00. Ginseng PS, Flagpond. 
TTN 37657 


HOME CRAFTSMAN 


MAKE WOODEN TOYS, whirligigs, clas- 
sic autos, swing sets, doll hourses, crafts, 
furniture with our plans, parts, kits, sup- 
plies. Color catalog subscription $1. (614) 
484-4363. Cherry Tree Toys. Belmont, OH 
43718-0369 


лаа wenn | «e 


FORTHE HOME 


PROTECT YOUR HOME While On 
Vacation. How-To Booklet $3.00. Protect, 
119-A Morehead St., Morganton, NC 28655. 


BUY CARPET АМО VINYL 
DIRECT. Savings to 80%. Name Brands, 
me QUOTES. Johnson's Carpets, Dal- 

n, Georgia 30720. 1-800-235-1079, (404) 
b 2115. 


PARK in your garage with pinpoint 
accuracy. Sighting system mounts on wall. 
$8.95 to: 12629 North 
Tatum. Suite 126, Phoenix, AZ 85032. 


TOOLS & MACHINERY 


BANDSAW Blade Butt Welder. s to 34 

Uses Automotive battery for 

dt prm Welder and oe 
$59.95 plus $4.00 S&H. RPM 

Mix, P.O. Box Te Appleton, WI 54913. 


UNIQUE STRONG MAGNET finger ring 
for metalmen to identify арке up! 
hold/pick metal chips from eye, etc. To order 
send name, address, (size) (Gold/Nickel 
coat.) к $24.00 (check or anr order) 
to: RARE PRODUCTS, 3663 Lakewood Rd., 
Lake Worth, FL 33461 


4" METAL Cutting Lathe $109.80. Taig, 
15048 Proctor, Industry, CA 91746. 


SMALL FOUNDRY Furnace. Supplies. 
Free Literature. Pyramid Products, Dept. 
M, 3736 South 7th Ave., Phoenix, AZ 85041. 


Square And Rectai 


TUBING 
12" x 1/2" To 2" x 2,1 x 27 
3". List And Prices Structube, Dept B, 8498 
Brecksville Rd., Brecksville, O! 


44141. 


“SHARPENERS REPORT" Monthly 
Newsletter: a s—Sources—Used Equip- 
ment. rochure. SKOG Company, 
Dept Py PpO 22580. Minneapolis, M. 


LATHES — MILLING MACHINES 
MACHINE SHOP SUPPLIES — TOOLS 


Catalog 
$1.00 


Box 536-PS Hurricane, WV 25526 304-562-3538 
Unimas + Compact * Maximat + Myford * Sherline * Alles» Jet 
REPRESENTATIVES OF MANY MANUFACTURERS 


Toll Free Number For Orders 


BOLTS, SCREWS, TOOLS. WHOLE- 
SALE, DIRECT. Guaranteed. Catalog 
bp Cd Dept. 33, Box 

Bristol, 


2 астат ме 


аи —, Gres 
est Selection” Shockey's, 5841 Longford, 
Huber Heights, OH 45424. 


GAUGE: IT 4 
"= 


ре 


NEW EASY- TO-CLEAN 
MIXING MACHINE 
PATENTED 70A APPROVED 


REAL ESTATE 


FLORIDA (Ocala) wooded homesites. 
$2495, $95 down, $40.57 monthly. (407) 
862-1866. 


CALIFORNIA. Acreage. Lots. $40 down. 
$40 monthly. 4602 Ethel Ave, Sherman 
Oaks, CA 91423. 


FREEDOM С‹ COUNTRY 


210 Miweukee Steet, Dept PS, 
Deer Lodge, Montana 59722 - (406) 846-1000 


FHA 
could qualify for GOVERNMENT 

Kit $5.00. ЕТУ  — 
Box 169, iddlebury, 

GOVERNMENT HOMES, E] $1 (U 
repair), Delinquent tax prope: Вароне. 
sions. Call 805-68 Ex Ya 
for current repo im 

REPOSSESSED homes from Gov't from 
$1.00 plus repairs/taxes. Nationwide! Also 
tax properties. 216-453-3000, Ext. 8230. 


BUSINESS OPPORTUNITIES. 

RECONDITION BATTERIES. Easily 
Earn Hundreds Weekly. Untold Secrets. 
Free Information. Battery Outlet, Box 
Е 5, Ніскогу, МС 28603. 


MAKE Rubber Stamps. Highly Profitable 
Business. Free Details. Stamper, РОВ 
22809 (LLC), Tampa, FL 33622. 


PIANO TUNING PAYS: Learn with ap- 
proved home study course. Diploma 
granted. American Tuning School, 17050 
Telfer Dr., Morgan Hill, CA 95037. 


SCWL Subliminal Taj Wholesale: 
wae Life Enhancement, 811 Moulin, Mad- 
ison Hgts., MI 48071. 


MILLIONAIRE Mailorder Expert Reveals 
Money-Making Secrets. Free, Exciting, 
Hour Cassette: Melvyn Powers, No. Holly- 
wood, CA 91609. 


Let The Finance you 
new or existing small business. Grant 
leans to $500, rly. Free recorde 


yea 
message: 707-448-0270. (JG6) 


FREE Information. Home businesses. Ut 
limited income. Very low start-up cost 
High profit margin. GEM MARKETIN 
1-800-541-0900. 


МАКЕ $100 A DAY! How would you lik 
to receive 100 letters a day, each contait 
ing $1? It’s easy. Will send you this pla 
with directions plus six money-maki C 
mulas for $2 SASE:Richard Viel 
210-PS, 3365 117th AVE. NW, 


їппеа 
lis, MN 55433. P 


CONCRETE Block Machinery; Catalog 
$1.00. Route One, Box 3740, Rapid City, 
South Dakota 57702-3740. 


GET PUBLISHED PROGRAM Autho: 
make big money. Information $5. Bc 
24A25, Los Angeles, CA 90024 


SPARE time fortune in Vinyl Repair. 
Huge demand creates exceptional profits. 
We supply everything. Details free. VIP. 
2036 Montrose, Chicago 60618. 


EARNINOS Unlimited! Our Bur. 

lar Alarm Advertisements From Home! 

М Merchandising, Box 59314, Chicago, 
IL 60659. 


3 snore WEEKLY. Free information. 
tamped envelope: Progress, Box 93241 
Los Angeles, CA 90093. 


POUND From "Junked" Tires! 
eu Stamp). LaVallees, Fountain, FL. 


$0,000 MONTHLY Taking Photo- 
graphs at Home! Call recorded message: 
i303) 674-8155. 


IMPORT-Export opportunity, profitable 
world-wide, mail order business from home, 
without capital. We ship plan for no risk 
examination. Experience unnecessary. Free 
Report, Mellinger, Dept. N269C, Woodland 
California 91367. 


BUMPER Sticker Printer. Cheap, Sim- 
ple, Portable, Free details Bumper, РОВ 
2791 LLC), Tampa, FL 33622. 


Free 
. Lans- 


LEARN MIRROR 
Information. Silvercraft, Box 1: 
downe, PA 19050. 


ls. Hydraulic Parts Si A Dope. Bes 
tails. Iraulic Parts Su t. x 
4157, Brownsville, TX ША 


RECYCLE METALS. NOT BEER 
CANS! Easy $458 weekly! Free informa- 
tion, Hornsby's, Box 1214, Franklin, TN 
37065-1214. 


MONEY 
NEVER Free information: Dasher, 
PO. Box 1039, Gatlinburg, TN 37738. 


$40,000 ON 1/3 ACRE! New hydro- 
nics—inexpensive, pleasant, practical! 
Tee information. lanter's, x 1214, 


Franklin, TN 37065-1214. 


PROJECTION TV.. Маке $$$'s assem- 
tors... Easy. 


-Results compa- 
Total cost less 

LENS & Dealers 
ation $20.50... Illustrated informa: 
tion FREE... .Macrocoma-abx, Washington 
Crossing, Pennsylvania 18977. Creditcard 
orders 24 HRS. (215) 736-2880. 


$:0,000,000,000 found money still 
unclaimed from Gov't. Claim your substan- 
tial share. For information phone (216) 
453-3000, Ext 1,8061. 


MAILORDER OPPORTUNITY: Start 
profitable home business without experi- 
ence or capital. Information free. Mail 
Order Associates, Inc., Dept. 628, Montvale, 
NJ 07645. 


MAKE $250,000. Free Details. Send 
envelope: Richard Crawford, PO. 
x 652, Bellarthur, NC 27811. 


ADVERTISE free in 507 Magazines. 
n 00 Directory, B. Box 11W, Atlanta, GA 


$192.00 FROM Square Foot Plywood 
Demand), Revealing Proof 50е (Re- 
fable), Woodwins, Bridgewater, MA 


$10,000,000,000 
Found Money 


Ten billion dollars still 
unclaimed from Govern- 
ment. Claim your sub- 
stantial share. For free in- 
formation phone 1-216- 
453-3000 ext. L9091 


©1988 DSA DL217:3 


‘TAME Catalog Orders. We drop-ship 2955 
best-selling specialty products Lowest 
below wholesale prices. Immediate deliv- 

ry. Si lar home business opportunity. 
Free Book. SMC, 9401 De Soto Ave. Dept. 
28-94, Chatsworth, CA 91311-4991. 


ТЕМ GUARANTEED HOME-BUSINESS 
SMONEYMAKERS BOOKS. $20.00. 
ORDER NOW! or FREE information W/ 
LSASE: JerrMack Publications, RR14, 
B211, Florence, AL 35630. 


ALUMINUM SCRAP— Recycle Yourself 
—MAKE UP TO $25.00/POUND! FREE 
Information: Industrial - PS810, Box 127, 
Alexandria Bay, New York, 13607. 


MAKE ANIMALS. $400 
Weekends! FREE SAMPLES/INSTRUC- 
Ном Eni iE P8810, Box 250, Al- 
exandria NY 136i 


ATTENTION! $$192,000 FIRST YEAR! 
Rush $2.00. Abstract Advertising, 2661 
Midway Rd., Suite 224-179PS, Carrollton, 
TX 75006. 


TO Be or not to Be, Rich or poor the 
choice is yours. Send for free details. Man- 
ees, PS-10, Suite 240, 1126 S. 

ral Hwy, Ft. Lauderdale, FL 33316. 


(REWARD) Dollars For Pennys. Informa- 
tion Send $2.00. Enterise, (PS 10), Box 
2609, Covina, CA 91722. 


FREE Subscription to Opportunity Maga- 
zine offers hundreds of proven ways. Write: 
Opportunity Dept. 040,6 N. Michigan, Chi- 
cago, IL 6060: 


MAKE тю MONEY buying gold/silv 
“options”. Large 1,000%. 5 000% profit о} 
рате $100- $500 investment 
iseover successful, little known method 
Free Report. Trendmasten, Dept. P10: 
Box 1737, Sarasota, FL 34230. 


WORK ONE WEEK, MAKE $3,000 n 
peiring metal roofs! Revolutionary proces 

asy! Free Sample/Report. Roof Rainge 
Box 893-PS, Great Bend, KS 67530. 


$2000.00 A DAY, POSSIBLE Inform; 
tion & Plans $3.00. Соу Enterprizes, Bc 
6490, Kent, WA 98031. 


$2000 WEEKLY Pnov«MO ene 
MENUS TO RESTAURANTS... Inform: 
a рады РОВ 1398, Glen ‘Allen, V 
2306 


HOW TO START AND OPERATE YOU 
OWN PROFITABLE BUSINESS A 
HOME. Send $20.00 to: Не 
ing, Ingalside Road, Greenville, 


EASY RESEARCH. Pay: $20/hr!, Writ 
Pase YG YQ1, 161 Lincolnway, North Auror: 
IL 60542. 


NEW! WORLDS BEST COLLECTIO 
OF UNUSUAL, SUCCESSFUL HOM 
BUSINESSES. Free Report. Hometec 
917 W. Angela, Phoenix, AZ 8502 


МАКЕ up to $40,000-Start at home. It 
vest under $100. Report $3.00. Free Cat; 
bous is gr Enterprises, 4a 5015-48 8 
Red Dee: ida, TAN 587. 


In Or 
хет Compan = Company Pays You $5,000.0 
$2.00 (Redeemable). Proof, Be 

зден pv NC 27622-2266. 


заооо PER WEEK LISTENINO T 
PEOPLE'S SECRETS! LEGALI Detai 
$2. ОО Refundable Write: TRIACOM, Коо; 
А.07, Box 5, Brunswick, OH 44212. 


$1,000's Weekly !! Mailing Fro: 
Opportunity ! Lar 


PROVEN HOME BUSINESS ОРРО! 
TUNITY. Also International. Free Inform 
tion D-Victor Box 5423 Calgary AB T2 
1X8 Canada 


FREE PUBLICITY for your business. Fr 
Information: CDM Publications, 49: 
ы Tenino, WA 9858: 


Shirts. Inexpensi 
. Printer” РОВ 23 
(LLC), Tampa, FL 33623. 


PROFITABLE Gold Fale Printer. Perso 
alize business cards, pencils, matches. Fr 
Details. Gold, POB 24986 (LLC), Tamp 
FL 33623. 


BIG MONEY WINI 
SHIELDS, & Plate Glass! Up to $60,0 
erre T luable FRI 

rt. «800-321-2597. Glas-Weld Sy 
tems, Box 5755-C10, Bend, OR 97708. 


NATIONS'S BEST HOME BUSINE: 
OPPORTUNITIES. Free subscription. Se 
name, address, zip to: Spare Time m. 
zine, Dept. D2-108, 5810 West Oklahor 
Avenue, Milwaukee, WI 53219. 


DISCOVER HOW TO Start your ov 
Successful Business at home. Seven pro! 
able businesses revealed. Free detai 
Guaranteed, Webster Co-Operative Pt 
lishing, 777 Hawthorne Place, Webster, N 


MAKE $7,000 monthly as Loan Broker 
without investment/experience. Financial 
Box 4309-Y, West Covina, CA 91791. 


PIANO TUNING. Modern Home Study 
Course. Details. RVH Publications, Tuning 
Department, 136 Yaqui Street, Virginia 
Beach, VA 23462. 


NEWSPAPER ITEMS. $3-$30 
cach, Free Details Enterprise, Bex 800%-Ү, 
Rowland Heights, CA 91748. 


GET PAID for reading books! Write: 
Раѕе-АВб, 161 Lincolnway, North Aurora, 
IL 60542. 


FINANCIAL INDEPENDENCE, Start 

ur own PROFITABLE BUSINESS а! 

me. Free details. Unique Concepts, 10290 
Monte Vista, Montclair, CA 


MAKE High Profit, Hot Selling License 
Plates, Signs. VACUMAGIC, PO Box 24986 
(LLC), Tampa, FL 3362: 


$500 WEEKLY mailing ads. Network 
Advertising, Box 51063, Durham, NC 27717. 


TO Be Or Not to Be, Rich or 
choice is yours. Send for free details. 


r the 
. Man- 
go's Enterprise, PS8, Suite 240, 1126 S Fed- 
eral Hwy., Ft. Lauderdale, FL 33316. 


$,000's WEEKLY processing mail. 
Start immediately! Postage/Supplies fur 
nished! Details - portunities, Box 
209PS, Brooklyn, NY пй. 


$85. MAKES $55,000+. SELL RE- 
PORTS MULTI LEVEL BY MAIL. FREE IN- 
FORMATION. SASE. "MONEY". Box 306, 
Holcomb, Kansas 67851. 


BIG MONEY can make you happy! Ex- 
citing details FREE! JBC, Box 064, West- 
minster, MD 21157. 


VIDEOCYPHER SATELLITE DE- 

SCHEMATICS (Complete 
Set) Audio & Video Parts list - much more! 
$14.95. The Stage Door Video. PO. Box 
576. Burnsville, NC 28714. 


HOBBIES/COLLECTION 


AQUARIUM products catalog. Name 
brands, discount prices! $2.00 refundable, 
TFC, Box 65-PS, Felton, CA 95018. 

MILITARY Medals Catalogue $1.00. Sub- 
scription $8.00. Vernon, Box 1387PS, М. 
Baldwin, NY 11510. 


SAVE! аат 


*Cars & buggies 
* General hobbies 
* Ready-to-go boats & planes 

* Science equipment 

Trains. 

Top quality, name brand items, from mail 
order specialists for over 14 years. 


, Dept. 5-1 
Mahwah, N.J. 07430. 


BETTER HEALTH. 


CHOLESTEROL AND HEART DISEASE. 
Authoritative up-to-date guidebook to 


sonal risk. $10.00 to: SM, P.O. Box 
1310, Skyland, NC 28776. 
DEEP RELAXATION. Stress Release 


, Details. Steve Taylor, Route 
1-B, Hickman, KY 42050. 


GOVERNMENT - FORECLOSURES Buy 
dirt cheap. Re-sell for immediate profits. 
Secrets revealed! Free Brochure. Box 
5000A, #41: anville, CA 94526. 


START A USED CAR BUSINESS AND 
MAKE BIG MONEY Detailed Instructions, 
$10. Hadco, Box 1365, Hilliard, FL 32046. 


$3,000 MONTHLY with zero invest- 
ment! Unlimited potential with risk-free 
business. Free details: TXI, 5764 “Р” St., 


San Bernardino, CA 92407. 


$376.00 FROM ONE SACK CEMENT! 
Huge demand. Picture Proof $1.00 (Refund- 
able), BRINCO, Box 1092, Hesperia, CA 
34: 


EARN QUICK CASH! Buy/sell Govern- 
ment seized autos, houses, computers, dirt 
cheap. Write: Surplus: Box 8009, Rowland 
Heights, CA 91748. 


Gold, Silver Scrap Recycling 
Business, Free Information: Recycling Box 
11216PS, Reno, NV 89510-1216. 


BUSINESS. Is it really for 


MAIL ORDER 
you? Find out before you invest hundreds. 


$1.00. KJ-A, Box 104, 


MAKE PVC FURNITURE! Easy, profitable 
home business, Free details: Owen, P771PS, 
Battle Ground, Washington 98604-0771. 


berts, Idaho 83444. 


YEAST INFECTION RELIEF NOW Indi- 
cators, Causes, Cure and Quick symptom 
relief. Proven safe methods, Indispensable 
book $7.95. Jivan Dynamics, Box 6012, Col- 
orado Springs, CO 80904. 


HEART ATTACK 


FREE REPORT. | survived heart attack Quit 
doctors. Used 90- day painless technique. Cancel- 
geny-Tossed out pils— Ended discomfort 
jouer. Regained tea Laugh at 
| ат a new man. Helping ot 
Free proof--SEND NO MONEY--onl 
address! Survival 20 Box 3256, 
78764. 


name and 
tin, Texas. 


WEATHER FORECASTING 
“AMAZING WEATHER CONE—100% 


WEATHER INSTRUMENTS. Precision 
digital displays, computer systems, televi- 
sion display. WeatherTrac, PO. Box 122, 
Cedar Falls, Iowa 50613. 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp): DDN, Box 


20152-G, Ferndale, Michigan 48220. 
WHOLESALE PART: 


EXCELLENT MONEY-MAKING OP- 

PORTUNITIES! Free details. GMB Books, 

Lor Went Charleston, Las Vegas, Nevada 
102. 


SELL books by mail. Free dealership! 
Newlife/S10, Box 2676, Van Nuys, CA 


RUBBER STAMP 


Order "CUSTOM MADE" 


RUBBER STAMPS 


UP TO 4 LINES only 5995 
(Мах ЗО letters per line) 
LE оша aS 


“Add 25¢ per tem for postage 
“SATISFACTION GUARANTEED 
FAST SERVICE- Your Order Shipped in 5 days! 


QUALITY Stamp Mfg. Вох 35514-5, Tulsa, OK 74153 
SATELLITE TV 
DISCOUNT Satellite TV, Scanners, CB, 


Marine Radios. Price List $2.00. CAP, P.O. 
Box 4233, Frankfort, KY 40604. 


184 page catalog 

Replacement parts for 

outdoor Power Equipment 

COMMERCIAL, HOMEOWNER, 
RECREATIONAL. 

L.S. THORPE CO., INC. 


Sendsaoo РО. BOX 45245 DEPT M 


for Catalog SOMERVILLE MA 2145 
Below Whole- 

Liquidations . . 
Single Samples. 


Free details. Worldwide Bargainhunters. 
Box 1409-B, Holland, MI 49422. 


500,000 AMAZING MONEYMAKERS 
Photographed! Catalogs, Box 18628-G, San 
Antonio, Texas 78218-0628. 


VACUUM CLEANERS “Discount 
Prices” New Rainbows $499.95, Kirby, Fil- 
ter Queen, Tri-Star, Panasonic, Details: 
ABC Warehouse, 6720 Burnet-PS, Austin, 
TX 78757. 

CONFISCATED CARS, trucks, boats, 4- 
wheelers, motorhomes, by FBI, IRS, DEA. 
Available in your area now. Call (805) 682- 
7555 Ext. C-1042. 


BOOKS & MAGAZINES 


WOULD YOU LIKE TO GET MORE OUT OF YOUR SHOP? 


Then check these reasons to read every issue of Horne Shop 


Machinist 


и Projects that are challenging to make, satisfying 


to complete, and great to show off. v A forum for sharing 
problems and ideas with the savviest metalworkers in the world. 
W Practical new techniques explained by professional specialists. 
V Candid reviews of new machine tools, written by experts who 


try the tools out in their own shops. w^ Sources of supplies 
-including bargains and hard-to-find items. v^ Precision tools 
you can make yourself, at a fraction of the usual cost. 

v Time, work, and money saving ideas from small-shop experts. 


ac HOME SHOP 


inist 


Subscribe today! $19 a year. Visa or MasterCard 
‘orders call toll free 1-900-447-7367, (in Mich. 
1-800-632-0966) or write to: Р.О. Box 1810-43, 
Traverse City, MI 49 


YOUR KIDS are reading my book, “THE 
SECRETS OF ATTRACTION.” Care to 
know what they're learning? I've saved a 
copy for you. Send $7 to “Secrets” c/o Grant 
Communications, Dept. PS10, Р.О. Box 
741163, Dallas, TX 75374-1163. 


FREEDOM FROM HEMORRHOIDS 
without cushions, special vitamins, medi- 
cation or surgery. Safe, easy method stops 
them permanenily. Testimonies confirm it. 
$5.00. Victory Books, Dept. S88, Box 
850338, Yukon, OK 73085. 


INTERESTING, ILLUSTRATED, 
rovement book catalog." Culp's Mail 
ks, Box 341A, Downey, CA 90241. 


CAR STEREO—250 PAGES OF Ii 
FORMATION YOU CAN'T GET ANY- 
WHERE ELSE! "How To Buy Car Stereo." 
Written By A Professional Installer 
$14.95 Satisfaction Guaranteed 1-800- 
BEAU BUY. 


HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Terms Arranged. Lloyds-PSC, Rockford, IL 


self-imy 


61104. Call 1/800/323 1212 Toll Free. 


Q HEARING AIDS 
PRICE CATALOG FRE 


UPER SAVINGS! Newest. Finest. All 

Buy DIRECT & save up to HALF! 

salesmen. Sold by AIR MAI on HOME 
RIAL. FREE Catalog. Wr 


1 MONEYSAVERS, 
t.PS10 9530 Langdon Ave., 
V $еШчейа. Cal. 91343 


CABLE EQUIPMENT 


CABLE TV DESCRAMBLERS 
Why Pay a High Monthly Fee? 


‘Jerrold, Oak, Hamiin, Scientific Atlanta. Zenith, 
80 day warranty. Shipment within 
MCNISA C.0.D. Telephone orders accepted. Eve- 
o. (312) 698-1259. Stamped Envelope (506) 
FREE catalog. No. Ill, orders. 
L & L ELECTRONICS 
1430 Miner St., Suite 522 
Des Plaines, ill. 60016 


ning hs. 


CABLE TV Converters, Remotes, Filters 
for Beeping Any Channel 1-313-979-8356. 


FREE CABLE TV CATALOG: Contains 
some of the most unusually revealing cable 
‘TV products and publications on the mar- 
ket. CALL TODAY FREE +800- 
227-8529 ANYTIME or send to: Cable TV 
Catalog #02, PO Box 800, Mansfield, MA 
02048. 


CABLE TV We sell only 
the best low prices we ship COD. $2.00 for 
catalog Ace 20. Box 582, Dept 
S Засо, ME 04072, (207) 967-0726. 


CABLE TV CONVERTERS Scientific At- 
lanta, Jerrold, Oak. Zenith, Hamlin. Many 
others. “New” VIDEO HOPPER “The 
Copy Killer". Visa, М/С & AMEX 
+800-826-7623. B&B Inc., 10517 Upton 
Circle, Bloomington, MN 55431. 


CATALOG & BROCHURES 


ATTENTION SHOPPERS, Free Sits 
Send $3.00 For Catalog REFUNDABLE 1st 
Order. R&D Sales, Box 8343-C, Tampa, EL 
33604. 


TEACHER TRICKS - Handbook for 
teachers. $5.00. 1909 Sunset Dr, Walla 
Walla, WA 99362. 


PUBLISH Your Book! Join our success- 
ful authors. All subjects invited. Publicity, 
advertising, beautiful books. Send for fact- 
filled booklet and free manuscript report. 
Carlton Press, Dept. PSJ, 11 West 32 
Street, New York 10001 


HOW-TO-BOOKS, SEVEN PROFIT- 
ABLE BUSINESSES You can operate 
from home, Guaranteed free de 
Groves Publications, 2415 S.W. 2nd, 
Topeka, KS 66606. 


VIDEO 


Multi-Channel Microwave 
T.V. Receivers 


o; Parabolic Dish 40-48 an 
LIFETIME WARRANTY 


T 
MD 
PONAT B8067 


VISAIMC/COD. т CREDIT ON PRONE ORDERS 


CORRECTOR 
RESTORES RENTAL MOVIES. Connects 
between VCRs, $59.95. 1-800-338-8751. 


VIDEO, Electronic Kits Cataloj 
Video Vibes, 670 Central EO 
Yonkers, NY 10704, (914) 476- 


More. 
Avenue, 


WIRELESS VIDEO TRANSMITTERS, 
details send $1.00, Daniel Glen Marketing, 
Dept. 202, 3619-112A St., Edmonton, Al- 
berta, Canada T6J 1J9. 


COPYGUARD PROBLEMS? FRI 
INFORMATIVE article on building your 
own Macroscrubber to restore rental 
movies. CALL TOLL FREE ANYTIME 
800-229-8529 or send to: Macro- 
— PO Box 800, Mansfield, MA 
02048, 


RENTAL MOVIE 
STABILIZER 


* Ends flashing, colorshift, streaking, 

Blackout Jitter etc. when pla playing copyguarded 
ial videos e Restores сі captions e Fully 

automatic е Made in USA e 30 day money back 

guarantee ө $39.95 + 13.95 s/h e Visa/MC/COD 
orders only 1-800-422-9010 x 4065 

[AM Video, Dept. PS9, 400 Amherst, Nashua NH. 


SPEEDING TICKETS PAID with our 
radar detector. FREE Wholesale Brochure 
$1 (P&H). Westcoast, 121 Kadora, NB, Or- 
egon 97459. 


BODY BUILDING 


]| chest and arms 

V £ crease strength 

* build muscle mass 
їп just days! 


Send for FREE into! 
MASHAPO Box 2888 "ире [ 


OCTOBER 1988 | 129 


ELECTRONICS, 
STEREO HI FI 


SCIENTIFIC ATLANTA, $140 00 


STARGATE 2000 CORDLESS 
*NEW 


CABLE CONVERTER $99.00 


THE BEST BUYS & WARRANTIES 

FOR DECODERS & CONVERTERS 

START WITH A FREE CATALOG 
FROM: 

M.D. ELECTRONICS 
115 NEW YORK MALL 
OMAHA, NEB. 68114 
ORDERS & CATALOGS CALL TOLL FREE: 


1-800-624-1150 


FOR INFORMATION & TECH SUPPOR 


М (402)554-0686 Cop. 


TREASURE FINDERS/ 
METAL DETECTORS 
TREASURE Finder Locates Buried 


Gold, Silver, Coins, Treasures. Free Cata- 
log, Peleo, RC10, Box 920839, Houston, TX 


~ FIND Old Coins, Jewelry, Gold Nuggets, 
New Patented Revolutionary Device. 
Catalog. Gardiner Electronics, 31311, М. 
35th Ave., Suite К, Phoenix, AZ 85017. 


HYPNOTISM 


FREE Hypnotism. Sleep Learning Publi- 
cation DLP. Box 487, Anaheim. CA 92815. 


„ Self-Hypnosis, Sleep 
Drawer PS400, Rui- 


CHARGE/VISA, 
+800-544-0499. 


SUPERLEARNING! Triple learning 
speed through music! Develop Supermem- 
ory; control stress. Free—book excerpt & 
catalog. Superlearning, 450-PS10 Seventh 
Avenue, N.Y.C. 10123. 


WORLD WIDE COLLEGE OF 

TIONEERING, INC. Since 1933. Term [s 

Free Catalog COL: Gordon E. Taylor, Box 
Dept. 3 Mason City, ТА 50401. 515/ 


y 


PARALEGAL GRADED CURRICULUM. 
Approved in-depth training by correspon- 
ires BLACKSTONE SCHOOL OF LAW: 

00 years of legal training. Write for free 
Box 790906, Dept. PS, Dal. 
las, TX 75379. 


HIGH SCHOOL at home, diploma 
awarded. Low monthly payments. No 
classes, information free. Phone free 
1-800-228-5600, or write: American School, 
Dept, 0347850 E. 58th St. Chicago, IL 


ART & 
SCHOOL Popularity of neon is трой 
Learn this specialized skill. Employment 
opportunities abound. 
BROCHURE. 3130-B S.E. Hawthorne, Port, Port- 
land, OR 97214 503/239-5309. 


LOCKSMITHING: Free book. Lock- 


FREE Shares! Canada Approvals. 


smithing Institute, Dept. 311-108, Little uebeph Do Box 68, St. Jerome, Canada 477) 
Falls, NJ 07424. 
FULLY APPROVED FREE! Big Catalog - New edition listing 


UNIVERSITY 
DEGREES! Economical home study for 
Bachelors, Masters, Ph.D. (fully ap- 
proved) by California State Department 
of Education. Prestigious faculty counsels 
for independent study and life experience 
credits (5000 enrolled students, 400 fac- 
ulty). Free Information—Richard Crews, 
. (Harvard), President, Columbia Pa- 
cific University, Department 2R50, 1415 
Third Street, San Rafael, CA 94901. Toll 
Free: (800) 227-0119; California: (800) 
552-5522; or (415) 459-1650. 


CLASSES. Credit. 
for Work, life and academic experience. In- 
dependent study methods. Earn your de- 
gree from fully accredited university. In- 

ividualized, career-targeted programs. 
Self-paced. Free details—Kensam, Box 
1383-PSE. New York 11691 


** UNIQUE kk 
* DESIGNER * 


“ARTIFICIAL HORIZON ^ 
T-SHIRTS & SWEATSHIRTS 
Sml. Med. Lrg & X-Lrg Sizes 
Colors: RED. WHITE. BLUE 
T-SHIRTS $12 95. 
SWEATSHIRTS $19. 
Post 


COIN & CURRENCY 


Coins 

Including gold, silver dollars, com- 
memoratives. Our specialty since 1953. 
America’s finest inventory. Large illus- 
trated catalogue A-371, regularly $5, in- 
troductory offer: $ 

Bowers and Merena Galleries, 
Box 1224-R, Wolfeboro, NH 03894. 


BURIED TREASUR 


sith Ultra Sensitive DIRECTIONAL Locator 


SEND FOR 
FREE INFORMATIVE BROCHURE 


вох 


'270270-H tamra. roroa 33688 


MAILING LISTS 


NEW ACTIVE МАМЕЗ!! 
RANDOM STATES Available! IMMEDI- 
ATE SHIPMENT! Adhesive Labels— 
Guaranteed Opportunity Seekers 500/ 
$25; 1000/$40. Others. Advon, Drawer B6, 
Shelley ID 83274. Visa/MC/Amx. 1-800- 


responsive computer- 
ized guar: mailing lists! Zip 
sequente, Peel Stick labels. Any category 
$4.00 hundred, $30 thousand. Mailco, 


WATER PURIFICATION 


DRINK PUREST [ome Disill- 
ers. Discount Prices! 800-874-9028, 
WATERWISE, Box 45981, Center Hill, FL 


SONGWRITERS 
WANTED. Free Pub- 


POEMS-SONGS 
пате ооа, Broadway Music, Box 


GOV'T SURPLUS 


NARCOTICS RAID SEIZURES 
Autos... Vans. .. Boats... Airplanes. . Millions 
Surplus Bargains ... many 1% original cost! 
“Nationwide Sales Directory’—$3.00. Dis- 
posal, Box 19107-FX, Washington, DC 


GOVERNMENT SURPLUS—Jeeps $60.00. 

Typewnters $4.00...Boats, guns. cars—all 
ata fraction of their cost! These are typical Gov- 
ernment Surplus bargains. Report tells how and 
where to buy it in your area. How Mail Order 


fortunes were made on surplus! How to buy for 


your own use or for resale. Complete Directory 
©! Surplus Depots included ONLY $5.00 plus 
$2.00 shipping and handing. D & S ENTER- 
PRISES, Р.О. Box 6009, Dept. 1088, Amanilo. 
Texas 79107. 


FREE 1989 CAREER GUIDE. Earn more 
money with Success Proven Correspondence 
Diploma Courses. Granton Institute, 263B 
Adelaide Street West, Toronto Canada. 


HANDLE YOUR OWN LEGAL AFFAIRS. 
Be a Paralegal. Accredited Attorney In- 
struction. Home Study. FREE CATALOG. 
Southern Career Institute, Drawer 108PS- 
2158, Boca Raton 3342 368-2522. 


GENIUS +2-3! State-of-the-art Brain- 
building Techniques! Free Information. Ad- 
vanced Learning Institute, Drawer 12810- 

B1, Jackson, MS 39236 


VILLARREAL NATIONAL UNIVERSITY. 
Fully accredited state university, 45,000 
students on campus. Offering non-residen- 
tial Master's and Doctorate degrees. In- 
quire: International Program c/o Interna- 
tional Educational Consultants, 4521 
Campus Dr., Suite 4449), Irvine, CA 92715. 


Stutter? 


BREAK THAT HABIT NOW! Learn fluent, Normal 


today: TED EMERY, Box 867-PS3, Winter Park, FL 
32790, (407) 671-7731. 


TOYS & GAMES 


SCIENCE LEARNING GAMES Free Cat- 
alog! Ampersand Press 691 26th Dept. A, 
Oakland, CA 94612. 


STAMP COLLECTING 


PENNY Stamp Approvals. Regardless 
Catalog. C. Kloster, 4164 52nd St. San 
Diego, CA 92105. 


mans. Surprise Collection With Approv- 
als. Jay, Box 750128, Petaluma, CA 94975. 


50 DIFFERENT Old US. Between 1861 
and 1939 $1.00. Rousch, Box 3734, Mans- 
field, OH 44907. 


UNITED. 3 Complete Mint Sets 
25e, Approvals. Cornetta, РОВ 1509-P, Lake 
Placid, FL 3385: 


FREE Stamp Catalog-Complete with all 
the latest bargains on stamps and related 
supplies. Yours FREE when requesting ap- 
provals. Buy only what you like-Return the 

t. Please specify US. or Foreign Cata- 
log. Falcon Stamp Company. Dept. 
FC88PSF, Falconer, NY 14733-0300. 


thousands of bargains on Worldwide 
stamps, packets, albums, and accessories. 
FREE when requesting stamps on approval. 
Buy what you like. Return balance. James] 
town Stamp Company, Dept El08PS| 
Jamestown, NY 14701. 


50 YEARS OLD FIFTEEN 
United States, over fifty years old-25¢ 
СІ-Н, New Rochelle, 


FREE Worldwide Packet. Penny Approv. 
als. Froehlich, Вох 177D, Pine River, WI 
54965. 


OLD GOLD, JEWELRY WANTED 


HIGHEST CASH for Gold, Jewelry, Gold 
Teeth, Rings Diamonds, Watches, Silver 
Platinum. Mail Articles Today. Free 
with Information. Chicago Gold & 
cious rd 108. Wabash, D Dept. 1257, Chi- 
cago, 6 


TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold business. 
Established 1934. We buy Gold, Silver] 
Platinum, Diamonds. Highest Cash. Free 
information. Rose Industries, 29-Y East 
Madison, Chicago 60602. 


SCIENCE & CHEMISTRY 


WE SHIP CHEMICALS AND 
WARE. Catalo ‚ Refundable Wit 
First Order Toll-Free Number Available 
With Catalog. Industrial Chemical & Sup- 
ply Co, Inc. 11722 Charles Street, Hous: 
ton, TX 77041. (713) 466-8776. 


1969 CATALOG, 200 pages. Chemistry, 
Biology, Physical & Earth Seience, Nature 
Dinosaurs and much more. Beginner to pro 

fessional. $2.00. Merrell Scientific, 1665 
Buffalo Rd., Rochester, NY 14624. 


225 PAGES! 1988 Glassware, chemi- 
als equipment, books, experiments 
DINOSAURS and charts! Most compre 
hensive catalog offered by anyone in thi 
column. Established 1970. $3.00(US) 
REFUNDABLE. Analytical Scientific, 
11049 Bandera San Antonio, TX 78250. 
(512) 684-7373 VISA. 


CHEMICALS - 
$1.50. established 1953 Hay 
tories, 1302 Washington, 
consin 54220, 


COMPUTERS 


COMPUTER DESK $35.00 Plans $5.00 
Check Writing/ Accounting Software Check 
Forms $10.00. WILCO, PO. Box 2617, 
Boone, NC 28607. 


„WORLD Largest Software Library Fo 
pple IBMPC Write: Reliant, P.O. Box 
3410, Sheungwan, Hongkong. 

APPLE PARENTS, TEACHERS: Math- 

ematies progress monitor disk- Grades 6-9 


| 


‘Catalogua 
now Labora. 
lanitowoe, Wi: 


classroom tested, 
Sydenham, Box 6264, San Antonio, Т: 
78209. 612°829-5159, 


ARCADE GAMES Fantastic Collectio 
Packed on 6 Disks, IBM Compatible, $15.00, 
Мон Box 55243, Metairie, LA 70055. 


1000 MIXED U.S. $3.00 Approvals Al- 

bums, Accessories, Supplies. Shirley Pat- 

tergon, Dept 102, Box 29307, Dallas, TX 
229. 


DISCOUNT! Request Countries, Free 
List, Iva’s, Вох 197, Hanford, СА 93232. 


HOW TO BUILD YOUR PERSONAL 
WEALTH Send $19.95. To: КМС, Р.О. Box 
430586, So. Miami, FL 33243. 


COLLEGIATE research catalog. 306 
pores 10278 papers available, Rush 
2.00. Research, 11322 Idaho, #206КТ, Los 
Angeles 90025. (213) 477-8226. 


SUPER-INTELLIGENCE! Amazing re- 
sults guaranteed! EDEPS, Box 1462, Glen- 
dora, CA 91740. 

Home Study Courses. Learn 


CONDENSED 
New Skills Fast! 50 Choices! Diploma! 
Box 20345, Jackson, MS 39209 


CASH FOR COLLEGE. Computerized 
scholarship matching. Scholarship Advi- 
sors. Call free. -800-USA-t221 ext. 8129. 


1000 STAMPS $2.95! Guaranteed worth 
over $30 at standard catalog prices! Money 
back if not delighted. Approvals. Kenmore 
ОТ.097, Milford, NH 03055. 


service. Other 


and 
exciting 
stamps included. Buy any or none, 
return balance. 

WILTON STAMP CO., Dept. PS AJ 


РОВ. 850, WILTON, NH 03086 


FREE, US. Mint Set. Approvals. Hilde- 
brand, Box 4867, Santa Clara, CA 95054. 


MICROCOMPUTERS Expert Tips o 
How to Buy a Microcomputer Send fo 
Booklet $5.00 to DSL. Box 3014, Hun 
ington Station, NY 

FREE I.B.M. SOFTWARE, инеш 
TERS, TECH HELP, MORE, 33,0 


"е bonded BARGAINS in Software fo о 
IBM COMPATIBLES, APPLE, CO 
DORE. Send $2.00 for sample disk and cat. 
alog, refunded with order. Computey 
Companion, 45532 Fig, Room 102, Lancas: 
93534. 


MONEY MAKING OPP. 


IMPORT/EXPORT MAIL ORDER 
NESS. From your home without capital. 
Gail (605) 682/7355 EXT. X 1008. 


WORD PROCESSORS $818 WEEKLY 

FREE DETAILS. GreenPoint Compute: 
Services, One Penn Plaza, Suite 100, Dept, 
WP01, NY, NY 10119. 
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| HOW TO Make A Fortune With Class- 


ified Ads $2.00. T. Takacs, 653 Rt 523 S., 
|Whitehouse Sta., NJ 08889. 


START а SUPER PROFITABLE BUSI- 
INESS from scratch. FREE Subscription to 
[Opportunity Magazine tells how Write Op- 
lportunity, Dept. 041, 6 N. Michigan, Chi- 
саро, IL 60602. 


"s WEEKLY Clippin 


$100' pr 
larticles. Free information. MCPI-NC, Box 
1, Elmont, NY 11003. 
BUMPERSTICKER Printer. Cheap, 


Simple, Portable. Free Details. Bumper, 
В 22791 (LLD), Tampa, FL 33622. 


EARN Money. Companies Need Home- 
|workers. No Experience. Call Lisa 1-813- 
545-8421. 


REPOSSESSED VA & HUD HOMES 
lavailable from government from $1 with- 
ош credit check. You repair. Also tax delin- 

juent properties call (805) 682-7555. Ext. 

-1043 for repo list in your area. 


LOANS BY MAIL 


IMMEDIATE Loans to deserving individ- 
luals refused elsewhere. Many plans in- 
luded. Try us! Associates, Box 98-P3 
Brooklyn, NY 1123 


БОЛОМ HOS 000 башар Б "Апу M 
se! Free Rey Succe: search, 
19739-FX, In Карик, IN 46219. 


$100,000 line credit without investiga: 
tion! Private Swiss bank account! Other 
financial benefits! Free valuable report! 
INACC PS-10, Box 5399, Torrance, CA 


FREE MONEY! $300,000,000 GIVE- 
AWAY. Grants. Never repay. Details $1.00. 
akla, Box 3066-PS108, Seminole, FL 
4642. 


BORROW any amount! Get Visa/ 
asterCard! Instant reply! Sunrise, 
Box 42Р, Bethpage, NY 11714-0042 / 
516) 349-1649. 


$40,000! 
indefinitely! 


“Over- 
Ac- 


nigre. Кее 
tion Box 5499-¥, Diamond Bar, СА 91765, 


ARAB BUSINESSMEN have money to 
uy/invest. Top finder's fees paid. IMEA, 
|108/Р8І, Box 3574, Newport Beach, CA 
663 (714) 722-9260. 


$500 - $75,000 LOANS AVAILABLE! 
No Collateral. Free applica- 
(JS Industry, Box 531, Bronx, NY 


VISA/MASTERCARD guaranteed! 
|uick loans! Applications rushed! National 
finance, Вох 35726-A, Richmond, VA 


VISA! MASTERCARD! Regardless of 
redit Ex се! Apply Toll-Free, 24 
jours: 1-800-227-8472, Extension 26. 


EMPLOYMENT INFORMATION. 


JOBS, Cruiseships, Tugs, Ships, River- 
boats, Oilrigs: Women-Men. Work month- 
Home month. USA + Overseas. Informa- 
tion $3.00 Marine Employment, Box 223, 
Central, IN 47110. 


GOVERNMENT JOBS $16,040 - 
$59,230/yr. Now Hiring. Your Area. Call 
pear QUU Ext. R-20025 for current Fed- 
eral list. 


EASY Works! Excellent Pay! Assemble 
roducts at home. For info. Call-504-641- 
5003 Ext. A-8068. 


$25,000 - $75,000+. Free. 
Report! Employment, Box 19760-FV, Indi. 
anapolis, IN 46219. 


$1000 MONTHLY. Part Time. Must 
have answering machine. 1-416-482-3000 
X152A, Days/Evenings/ Weekends. 


INCREASE JOB - CAREER OPPORTU- 
NITIES. Write-update your RESUME. 
35.00 shipping handling for “RESUME 
KIT". Rockcyn International, П Forsythia 
Rd., Bramalea, Ontario, Canada 2. 


GOOD MONEY Weekly! Easy Works! 
Processing Mail! Information? Rush SASE 
to: NFBS, 774-A Pine, SF, CA 94108 


GREAT INTERVIEW! YOU'RE HIRED! 25 
Most Asked Questions. Winning Responses. 
$4.00 prepaid. Guaranteed. Practitioners 
Institute, PSI, E. 1305 20th, Spokane, WA 
99203. 


EMPLOYMENT opportunities, Japan 
Current openings lists, $12. PEOPLE. 
WORKS 1-12-1 Izumicho, Kokubunji-shi, 
Tokyo, JAPAN. 


GOVERNMENT JOBS $16,040 - 
$59; ОШ, Now Hiring. Your Area. Call 

805-687-6000 Ext. R-20025 for current 
Federal list. 


EASY Work! Excellent Pay! Assemble 
roducts at home. Call for info. -504-641- 
103 Ext. A-8068. 


OVERSEAS .. $25000 . $75,000+ 
Free Report! Employment, Box 19760-FX, 
Indianapolis, IN 46219. 


FOR INVENTORS 


PATENT IT ECONOMICALLY! Free de- 
tails. Licensed since 1958. Rainer Associ- 
ates, 2008 Fondulac, Richmond, УА 23229. 


INVENTORS! Can you patent and profit 
from your idea? Call or write for your free 
information package Over a decade of serv 

се. AMERICAN INVENTORS 


CORPORA- 
TION, 82 Broad Street, Dept. PS, Westfield, 
Massachusetts, 01086. 1-800-338-5656. 1 

Massachusetts or Canada call (413) 568- 
3753. 


PATENT AND DEVELOP Your Invention. 
Registered Patent Agent and Licensed Pro- 
fessional Engineer Send for FREE! 
INFORMATION Inventor Should 
Have. Richard L. Miller, 12 Parkside Drive, 

Suite-N, Dix Hills, NY 11746. (516) 
499-4343. 


NEED CREDIT? Cash? Visa or Master- 
га? Let us help! G&S Credit Co., РО. Box 
14108, San Luis Obispo, CA 93406. 


INVENTION RESOURCES. Box 99141, 
San Francisco 94109. R&D, Manufacturing, 
Marketing, Finance. 


Кыыс $500 - $40,000! “Оп Signa- 

re!" Any Purpose! 97% Eligible! Free Ap- 

plication: National, Box 3789-K, Downey, 
0242. 


WANT VISA MASTERCARD? Regard- 
less Of Your Past Credit History, You Can. 
irite: Randy, Box 816, Ashland, KS 67831. 


SAVE 40% TO 60% ON PATENT AND 
TRADEMARK APPLICATION COSTS. 
Chemical, Mechanical, Electrical. Regis- 
tered patent attorneys and agents. 
dorsed by IWI 


it Prepaid 
Patent Pian, Dept. 103, 7009 Owensmouth 
Ave., Canoga Park, CA 91303, (818) 
999-2481. 


FREE help for inventors! No charge for 
recording forms and evaluation. Affiliated 
Inventors Foundations, 2132-I Bijou, Colo- 
rado Springs, CO 80909, or Toll Free 1-800- 
525-5885. 


“Immedi- 


i Box 1621. Spring, TX 77383. 
PERSONAL 


UNIVERSITY diplomas, awards. Degrees 
Atherton 
`, P.O. Box 1043, Orland Pk., IL 60462. 


COLLEGE DEGREES, High School 
iplomas. Authentic looking. Free Cata- 
log. National Certificate, Dept. PS 128, 210 
th Avenue, New York, 10010 (718) 768- 
03 Ext. 100 (24 Hours). 


PATENT IT YOURSELF! [s your idea 
worth $27? S.B. Book, 648 San Mateo Ave., 
San Bruno, CA 94066. 


INVENTOR: INVENTIONS MAR- 
KETED & Developed for US. Patenting by 
Former US PATENT OFFICE EXAMINER. 
Professional Patent Engineer FREE 
INVENTION CERTIFICATES. Marketing 
Representative, Suite 3815PS Woolwo: 
Building, New York, NY 10007. 


WANTED: Progressive Constructive 
Ambitious Energyologist, to inherit my 
estate. 1-314-435-9290. 


LEARN how to offer your invention for 
sale or license. Free booklet outlines pro- 
cedures, royalty rates, requirements. 
Kessler Sales Corporation, C-7-FI, Fre- 
mont, Ohio 43420. 


INVENTIONS WANTED 


INVENTORS! Confused? Need help? 
Сай AIM for free information kit. In US. 
and Canada. Toll fr 800. 


IDEAS, INVENTIONS, NEW 
PRODUCTS 


WANTED FOR 
Presentation to industry and exhibition at 
national innovation exposition. Call free 1- 


800-288-IDEA. Or write: 
INVENTION CORP-PS 
903 Liberty Avenuo 
Pittsburgh, PA 15222 
NEW IDEA? Innovation Center in Wash- 


ington, D.C. will assist you through 
ENT! Free 


-225. 


RESEARCH and 
Kit —1-800-628-2828. 


INVENTIONS Developed Marketed. 
Free Invention Certificates. MANUFAC- 
TURERS REPRESENTATIVE, Suite 3615- 
PS, Woolworth Building, New York, NY 
10007. 


NEEDING PATENT- 
1155 Con- 


VESTMENT 
necticut #300 Washington, DC 20036- 
4306. 


Assistance? 


you have an invention for sale or 
license, write for free booklet explaining 
how we can help you. Kessler Sales Corp., 
IW, Fremont, Ohio 43420. 


HAIR CARE 


MINOXIDIL. Grows Hair In 4 Months. 
Box 1213, Makati 1299, Philippines. 


GROW HAIR with new low cost product 
that really works, guaranteed. For infor- 
mation Write: Jerri, Box 184, Brigham City, 
UT 84302 


IECES— Free Catalog! Total 
Image, 10 PS-10 West, South Norwalk, CT 


REMAILING SERVICES 
Mail Receiving/For- 
warding. Mail Drop, Box 18039PS, 
Orlandi 860. 


RADIO TV 


CABLE TV Boxes—wireless remotes. 
Year warranty. Catalog $2.00. Lee Electron- 
ics, 527 Third Ave., Suite 228PS, New York, 
NY 10016, (212) 683-3544/1(800) 622-1101. 


‘STEREO, AM/FM Foldable Headphone 
Radio. 10 day guarantee. Order Now, sup- 
plies limited. Send $8.95, plus $2.00 ship- 
ping/handling, check or money order, 

„ LTD., 2900 N. Lake Shore Drive, 
2817, Chicago, IL 60657. 


“SCRAMBLE FACTS" Call 718-343- 
0130 to hear a 3 minute weekly program 
on the latest developments in the satellite 
industry. 


MODELS, SHIPS, CARS, PLANES 


WORKING STEAM MODELS! KITS OR 
ASSEMBLED. Stunning 34-page colored 
Catalog $4.95 (refundable) Large Dis- 
counts, Diamond Enterprises, PSA 
Box 537, Alexandria Bay, NY 1360 
475-1771. 


-(613)- 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, coat- 
ing, fiberglassing, repairing and reproduc- 
ing with our Mold Making Supplies. 
Catalog $2.00. CASTOLITE, Dept.88M/! 
Box 391, Woodstock, IL 60098. 


FOREIGN NEWSPAPER 
WORLDWIDE ENGLISH Ni 
ERS/MAGAZINES! Sampler: 3/$2. 
FREE BROCHURE. MUL! INEWSPAD- 
ERS, Box DE-30, Dana Point, California 
92629. 
SPORTING GOODS 


WORLDS largest selection of blackpow- 


der guns and accessories. $3.00 for 
illustrated catalog featuring 7000 items. 
t. 14, Union City, TN 


Dixie Gun Works, 
38261. 


OF INTEREST TO ALL 


FREE FILM OFFER 250 rolls of Film any 
Size or Exposure Free Details Write: Films, 
РО. Box 795, Stillwater, OK 74076. 


PROTECT YOURSELF and family. 

Pocket alarm with light, $9.95 p.p. No big- 

ger than a pack of cigarettes. Batteries not 

included, Satisfaction guaranteed. D&L As- 

sociates, 104 Haddon Ave, Westmont, NJ 
1i 


MESSIAH PROMISED LIFE TO THE 


WINNINGEST Numbers, combinations, 
proven beat odds. Bingos, Horse, dogs, har- 
ness, lotteries, $5.00. POB 70636, Pasa- 
dena, CA 91107. 


MYSTICAL POWERS Fed up, had 
enough, change your life, deepen your per- 
ception. Gavin & Yvonne, Box 1393-PS, 
Newbern, NC 28560. 


Save hundreds of dollars by doing your own plan- 
ning It's easy with these first-timo available com- 
pulerized forms. Just fill in the blanks and return 
the forms to us. We will promptly return them 
complete. Available for mortgage amortization 
Schedules. college tuition and retirement plan- 


ning. how to relire your mortgage early, whether 
to buy or rent, etc, For your package including 
forms—send to 


РО. BOX 107 
JAMISON, PA. 18929 
WINEMAKING 

WINEMAKERS—BEERMAKERS. 

Free Catalog. Fast Service. Large Selection. 

Kraus. Box 7850-N Independence, MO 

64053. 

WINEMAKERS-Beermakers Free Cat- 
alog, Low Prices, Free Recipes. Cellar-S, 
Box 33525, Seattle, WA 98133. 


HOME BREWING 


BEERMAKERS! omprehensive 
Catalog/ Newsletter. William's Box 2195- 
P8, San Leandro, CA 94577. 


TOBACCO, PIPES, CIGARS 


SMOKING Maine's favorite 
moistureproof pipe; uses pipe cleaner fil- 
ter, available in straight stem or full bent 
shapes. $10.00 Now brought to you by 
“Kleaner-Dri Pipes”, Dept. 044 535 Bay 
Road, Sharon, MA 02067. 


PROFITABLE OCC. 
OVERSEAS AND CRUISESHIPS EM- 


PLOYMENT. Many positions. Work month 
a month. Call (805) 682-7555 EXT. 
5-1003. 


HYDRAULIC JACK REPAIR MANUAL 
and catalog $10.00. Hydraulic Parts Sup- 
ply, Box 4157, Brownsville, TX 78523-415 


MISCELLANEOUS 


CASH PAID for creativity. Information, 
directory. $3.00 plus $1.00 handling. MARK 
J, 221 East Market, Ste 288-PS10, lowa City, 
TA 52246. 


POWER WRITING: New tips to improve 
all your writing, from award-winning au- 
thor. Send $5.00 to “Power Writing,” Mischa 
Press, PO. Box 9558-G, Washington, D.C., 
20016-1558. “Books for Busy People.” ™ 


PUMPS & Fountains: Large, Small- All 
Copper & Brass, Call (804) 272-1522. 


MUSICAL INSTRUMENTS. 


INTERNATIONAL VIOLIN COMPANY, 
Catalog for instrument makers, repairers. 
Imported tonewood, tools, varnishes, parts, 
accessories, strings, cases. Euro 
instruments. Bows. Assemble yourself vio- 
lin and guitar kits. Catalog $1.00 includes 
10% discount certificate. Dept. МК. 4026 W. 
Belvedere Ave., Baltimore, MD 2121 


GENUINE 20-BUTTON CONCERTINA. 
German craftsmanship, charming tone. It's 
fun to play the squeezebox, our simplified 
gonghook shows you how, Only $89 95 plus 

stage. Gleeman Music, 1512 Knox- 
Sue do Rn Diego, CA 92110. 
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Product Information 


ADVERTISEMENT ана 


Booklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable 


companies. The convenient order form will save you time and post- 
age. Orders will not be processed unless accompanied by the $1 
handling fee. For your safety, please do not send cash. 


1001 Utility Tractor American Honda 
Power Products' RT5000 utility tractor offers 
a revolutionary combination of features: full- 
time four-wheel drive plus four-wheel steer- 
ing. The results are excellent traction in all 
weather conditions, enhanced maneuverabil- 
ity, and maximum pulling power. An array of 
attachments adds year-round versatility. Free 


1002 National Guard Се! away weekends 
and work with talented, dedicated profession- 
als. You'll earn a good salary and receive ex- 
cellent benefits as well by serving in the Army 
National Guard in your state for one weekend 
a month and two weeks during the year. Free 


1003 Traffic Radar Тһе principles behind 
traffic radar are explained in Cincinnati Mi- 
crowave's brochure, including limitations that 
can result in incorrect speed readings. You'll 
also find information on the company's Es- 
cort and Passport systems. Free 


1004 Fireplaces Colorful literature from 
Dovre showcases the new SunBurst wood- 
burning fireplace, a zero-clearance model with 
a full fire-viewing area and heating efficiency. 
A double-heat convection chamber and solid 
cast-iron construction delivers 60,000 Btu/h 
of steady heat. Free 


1005 Hobbyist Catalog Edmund Scien- 
tific's 80-page catalog contains over 1,200 
products, including telescopes, magnets, 
weather instruments, and high-tech toys. Free 


1006 Gasket Manual — FEL-PRO's Gasket 
Installation Manual provides tips on the lat- 
est sealing techniques for today's complex en- 
gines. Topics covered include cylinder-head 
gaskets, oil-pan gaskets, valve-stem seals, and 
timing-cover sets. $1 


1007 Water Heater — This full-color bro- 


chure from H20T explains how the energy- 
efficient Aquavac 42 instantaneous gas water 
heater operates. $1 


1008 Burglary Prevention A helpful guide 
for car, home, and business owners is avail- 
able from the Insurance Information Institute. 
The ideas in this guide can help you protect 
your property from theft and reduce any losses 
you could incur, thus helping to keep down 
the cost of your insurance. Free 


1009 Seating Comfort Ease back pain and 
sit in comfort for hours with Jet Enterprises’ 
Posture Right air lumbar cushion. Drivers 
and passengers can help relieve back fatigue 
and improve lumbar support. Posture Right's 
unique design and construction fits all seat- 
ing systems—car, van, RV, truck, office, and 
sporting events. 50¢ 


1010 Wood Stoves Kent's extensive line 
of wood stoves is featured in this full-color 
brochure. Complete specifications, charts, and 
diagrams make heating your home easy and 
efficient. The brochure includes discussions 
of firebox technology and heating efficiency 
and shows Kent wood stoves in a variety of 
room settings. Free 


1011 Efficient Heating and Cooling Len- 
nox Industries’ six-page full-color brochure 
describes the Lennox lines of high-quality 
energy-saving furnaces, heat pumps, and air 
conditioners. Free 


1012 Power Tools А complete mini-cata- 
log of Makita's cordless and corded power 
tools includes drills, screwdrivers, sanders, 
grinders, circular saws, jigsaws, cutoff saws, 
trimmers, and polishers. Free 


1013 WoodFinishing This revised edition 
of Minwax's 30-page finishing guide is com- 
plete with time-saving tips and easy how-to 
instructions. Many projects are outlined with 
step-by-step instructions and color charts, 
and are illustrated with over 50 photos. Min- 
wax's guide shows you how to beautify and 
protect new wood and restore older wood to 
its original beauty. Free 


=FILL IN COUPON AND MAIL TODAY == 
POPULAR SCIENCE Р.О. Box 5131, Pittsfield, Mass. 01203-5131 
Note: PoPutAn Science Massachusetts address is for Product Information only. 


Please send the items checked below. | am enclosing $1 handling charge (any 
number of items per coupon) plus amount required for priced items. Orders will not 
be processed unless accompanied by the $1 handling fee. Do not send cash. 


THIS COUPON EXPIRES DECEMBER 31, 1988 


1014 Nebraska Vacation It's a year-long 
celebration of the special qualities of the 
events, people, and places in Nebraska. This 
full-color 32-page planning guide will help 
you celebrate all the things that make Ne- 
braska a great place to be. Free 


1015 Answering Machines — PhoneMate's 
brochure on telephone answering machines 
features popular units that are perfect for per- 
sonal, home/office, and professional applica- 
tions. You'll see two-line models and machines 
that are integrated with full-feature phones. 
Free 


1016 Towing  Ray-Wel Automotive's Power 
Plus Mark II offers more towing power with- 
out a turbocharger. The system is engineered 
for Ford-powered trucks, vans, and motor 
homes. Ray-Wel or an authorized dealer can 
install it in a few hours by bolting it on in 
place of your old system. Free 


1017 Power Tools This fold-out color bro- 
chure from Ryobi America describes the com- 
pany's high-quality power tools for profession- 
als and do-it-yourselfers. The Ryobi line in- 
cludes cordless, gas-powered, and rugged por- 
table models. Free 


1018 Home Security Schlage's full-color 
28-page Residential Catalog features reliable 
and affordable lock sets, handle sets, the new 
electronic Key 'n Keyless dead bolt, and the 
Keepsafer line of wireless security systems. 
Free 


1019 Steel-Belted Radials Тоуо Tires’ 
passenger-car radials offer superior handling 
and durability. The tires are speed rated апа 
have excellent gripping power and extra-wide 
steel belts for greater protection. Free 


1020 Energy Economy Van Weld's cogen- 
eration power systems feature the Baby Cogen 
system, a highly efficient and reliable resi- 
dential energy producer. Free 


1 AM ENCLOSING 


t) 1001 0 1005 O 1009 50e 121013 01017 $—— — юг priced items 

0 1002 tj 1006 $1 0 1010 014 0 1018 1.00 

0 1003 011007 $1 121011 01015 t 1019 Ste handling 

tj 1004 0 1008 0 1012 t1 1016 t; 1020 s. TOTAL REMITTANCE 
Name (please print) 

Address City & State Zip 
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Please send check or money order made out to POPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks’ delivery. 
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JOIN THE NAVY 
SEE THE FUTURE 


Join today's Navy and you'll 
see alot more than the world. 
You'll discover a world of trai 
ing, challenges, and responsibility 
that can prepare you for the 
future like nothing else can. 

The Navy offers you hundreds 
of high-tech jobs in important 
fields like nuclear propulsion, com- 
puter technology, electronics and 


aviation. But the Navy offers you 
something even more important: 
teamwork, discipline, leadership, 
and confidence. The qualities 
you'll need to make your future 
brighter. 

Add to that the respect you'll 
earn as part of a top-notch team, 
and the Navy looks like a great 
place to launch your future. 


See your Navy recruiter today 


Set your course for tomorrow 
in today’s Navy. 


NAVY 


You are Tomorrow. 
You are the Navy. 


SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 


ULTRA TASTE PERFORMANCE 
IN AN ULTRA LIGHT ай 


VANTAGE © 


ULTRA LIGHTS 


© 1988 R.J. REYNOLDS TOBACCO CO. 
+ 


